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CCNCLUS1tti 

The cost-effectiveness analysis for this regulation was based upon an 
assessment of the cost to remove a "pound-equivalent" of the various 
pollutants discharged by the steel industry. A "pound equivalent" is 
a toxicity weighted measure based upon established water quality 
criteria. The cost-effectiveness analysis was conducted for direct 
and indirect dischargers in all steel industry subcategories. The 
results indicate that this regulation is cost-effective relative to other 
proposed effluent guidelines and, that the technologies selected as the 
basis for the final effluent limitations and standards are generally the 
mfost cost effective option for each steel industry subcategory. 



ccer, EFF'ECTIVENESS METHODOLOGY 

Cost-effectiveness is defined as the incremental annual-
ized cost associated with a pollution control option in an 
industry or industry subcategory per incremental pound equiv-
alent of pollutant removed by that control option. Cost-
effectiveness analyses offer a useful way of quantifying com-
parisons among pollution control regulations and options which 
are credible to a wide audience because the technical data and 
assumptions used are empirical and objective. 

In order to perform sophisticated cost-effectiveness 
analyses across industries, consistent and well-documented 
computer databases must be developed. Data sources for the 
databases came from EPA. These include development documents 
from the Effluent Guidelines Division (EGD), economic impact 
analyses from the Office of Analysis and Evaluation (OAE), opolpe4 
rule-making packages, and discussions with EPA Project Offi-
cers. Data sets for each subcategory within an industry used 
in the cost-effectiveness analyses contain the following: 

o The wastewater pollutants to be examined, 

o The range of control options developed by EGD, 

o Annual volume of loadings by pollutant 

--Currently, and 
Orr 

--At eachv BAT or PSES control option, and 

o Annualized costs for each control option (in 
1978 dollars). 

The theory of cost-effectiveness is predicated upon the 
ability to measure the incremental cost of a certain action so 
that it can be compared with its incremental effect. For 
-water pollution control, cost-effectiveness refers to the 
incremental annual cost of pollution control systems divided 
by the annual amount of pollutants JpommiseTaiwaen10 removEd. 

Central to the role of a regulatory cost-effectiveness 
analysis is the ability to provide a meaningful comparison 
of costs and effects of various regulatory alternatives on 
both an intra- and interindustry basis. There are many ways 
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to do this, all of which affect the cost-effectiveness anal-
ysis. Some parameters that can be altered, thereby affecting 
comparisons, include: 

or- Liritsmcf,  the types of pollutants used in the 
analysis (conventional, nonconventional , and 
toxics); and 

o Specifykinci the re1atiw, axspecrtance of the 
'tants, through a pollutant weighting mechanism. 

EPA recognizes the potential differences in the toxic-
ities of industrial pollutants. One way to incorporate these 
differences is through a weighting of the pollutants. Some 
weighting mechanisms which can be used include: 

o Exposure-related weights which relate mass 
loadings for each pollutant to a measure simi-
lar to the man-rem dose used in radiation 
exposure; 

o Health effect-related weights which relate mass 
loadings to dose-response information; 

o Water quality-related weights which relate mass 
loadings to improvements in water quality; 

o Concentration-related weights which address the 
issue that the toxicity of a pollutant is not 
always linearly proportional to its concentra-
tion; and 

o Water quality-related weights which reflect 
water quality criteria designed to protect 
freshwater aquatic life. 

To develop weighting mechanisms described by the first 
four approaches would require a significant amount of data 
collection and development of analytical capabilities which 
are currently beyond the state of the art. The fifth ap-
proach, developing a weighting system based on aquatic cri-
teria, is possible, and is useful in explaining much of the 
variability in the interpollutant impacts that would be useful 
to decision-makers in the regulatory area. 
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In conjunction with EPA, the 24-hour averages for the 
aquatic criteria were chosen for these analyses.1  These 
represent the best current estimate of long-term, chronic 
pollutant concentrations which will create significant impacts 
on the aquatic ecology. 

The two major data sources of the aquatic criteria were: 

o Federal Register, November 28, 1980, Part V, 
"Water Quality Criteria Documents: Availabil-
ity," EPA (FR). 

o Quality Criteria for Water, EPA-440/9-76-023, 
EPA, 1976 (Red Book). 

Information on pollutant loadings provided in the devel- 
opment documents was usually presented as long-term average 4.4s.cb447e.  
emissions. This most closely matches the long-term, chronic 
nature of the 24-hour criteria used in the weighting mecha- 
nism. Most development documents also provided an estimate of 
daily variations in long-term average dt-icharge so that 24- 
hour maximum effluent guidelines could be established. How- 
ever, loadings based on these daily estimates were not devel- 
oped _developed since the rat,i9 bete R da4,v xlIaritim discharges and lona,  term 
average dischargers•- • are not oonstant for ail pcat,aixts, _ 

In addition, the use of toxic weighting fac- 
tors and loadings based on daily maximum discharge does not 
characterize average industry performance, which is the basis 
for inter-industry comparisons. Thus( the law term wAltgadischart4 
Provides  thempst Qpnliatead4iiktgge for oharacterizina industry. 
Perfaruamm. 

For some pollutants information on the criteria for 24-
hour average exposure levels was not available so weights were 
developed using the following ordered set of sources, i.e., 
the chronic criteria were used first; if they were not avail-
able, then the Red Book was used, etc. This process continued 
until a weighting factor was developed. 

o Chronic criteria in the Federal Register--simi-
lar to the 24-hour average criteria but based 
on a less extensive database, 

'As stated in the Federal Register (referenced on the top of 
page 11-3): "A 24-hour period was chosen instead ofta 
slightly longer or shorter period in recognition of daily 
fluctuations in waste discharges and of the influence of 
daily cycles of sunlight and darkness and temperature on both 
pollutants and aquatic organisms." 
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COPPER—BASED CRITERIA 

Aquatic Weighting Final 
Pollutant CrIteria0-g/1 Calculation Weight 

Copper 5.6 5.6/5.6 1.00 
Hexavalent Chromium .29 5.6/.29 19.31 
Nickel 96.00 5.6/96 .06 
Cadmium .40 5.6/.40 14.00 
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o Red Book criteria--required interpretation of 
criteria, 

o Not-to-be-exceeded criteria in the Federal 
Register, or 

o Acute criteria in the Federal Register--similar 
to not-to-be-exceeded criteria except based on 
a less extensive database. 

The weighting factors for each pollutant were cal- 
culated by dividing the 24-hour average criteria (or its 
proxy), expressed as a concentration in ug/liter, into the 
same criteria for a selected standard pollutant. Copper, 
a commonly detected industrial pollutant and a toxic metal, 
was selected as the standard pollutant for developing weight- 
ing factors. Table II-1 below presents an example of the 
calculation of weighting factors for four pollutants. Three 
toxic metals are listed in addition to copper. The relative 
aquatic criteria in II g/liter are shown in the second column. 
They are a surrogate for measuring how differing toxicities 
can affect the aquatic ecology. In this analysis they are 
referred to as (Pounds eclulvalent.As such, they can be used by the 
regulator not only in assessing how much toxic material is 
being treated, but also in addressing the question of relative 
hazard among pollutants. Weightings extend the usefulness of 
cost-effectiveness as a tool by development of the Ipamds eTa:Mtlent" 
unit: a standardized measure of toxicity. 

In order to compare the costs, effluent and cost-effec-
tiveness of subcategories which discharge directly to surface 
waters with those that discharge indirectly via publicly -owned 
treatment works (POTW's), adjustments were made to the Mounds 
equivalent" factors for indirect dischargers. These adjustments 
were based on the median removal efficiencies found in Fate of  
Priority Pollutants in Publicly Owned Treatment Works, Interim 
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Report, EPA-440/1-80-301, October 1980. For example, the 
median removal efficiency for copper- in POTW's was found to 82 
percent--typically, for every pound of copper in the effluent.  
of an indirect dischargers only 0.18 pound is discharged to 
surface waters. Because of this, the toxic weighting factor 
for copper discharged indirectly was set to be equal to the 
factor for direct dischargers (1.00) times the POTW factor 
(0.18) or 0.18. 

Given total subcategory loadings and a pollutant weight- 
ing mechanism, the cost-effectiveness computer model, devel- 
oped by TBS, calculates cost-effectiveness for regulatory 
control options in the following manner. First, all options 
are identified by their total cost and the amount of vpmulfis ecnrivaierie  
removed. The model then examines all options to determine if 
there are any options which are clearly suboptimal, i.e., if 
other options remove more EvE at a lower cost such options 
have suboptimal dollar per unit removal performance. The 
remaining options are then ranked in order of P/E removed 
and a preliminary cost-effectiveness is calculated based on 
the incremental cost and removals between adjacent options. 
Options in this ranking whose cost-effectiveness exceeds that 
of an option with greater removal are not cost-effective, and 
thus deleted from further analysis. Final cost-effectiveness 
levels are then calculated based on the incremental cost and 
PAE removed of the remaining options. • 



III. THE IRON AND STEEL INDUSTRY 

The iron and steel industry consists of over 2,000 
individual production facilities at about 680 locations which 
are involved in the production of coke, iron, and steel and 
the forming and finishing of steel into basic steel products. 
Many manufacturing processes are involved in production of 
these products, each with unique pollution control 
considerations. 

This chapter is segmented into three parts. First, there 
is a description of the methodology used for subcategorization 
of the industry. Second, a description of the data sources 
and the methodology for data reduction is presented. Third, 
the cost-effectiveness analysis is presented, including intra-
and inter-industry comparisons. 

A. SUBCATEGORIZATION 

For the purpose of technical analysis, the industry has 
been divided into 12 subcategories urttil  66 ,.noments:.  Facilities  ir eact, 

discharge effluent either directly'to surface waters 
and are therefore subject to the BPT and BAT-guidelines or 
they discharge indirectly via publicly owned treatment works 
and are subject to PSES. 

The focus of this chapter is on the direct discharg-
ing facilities only--results for indirect dischargers are 
presented in Appendix II. 

The direct discharging subcategories which are suffi-
ciently similar in production and pollution control character-
istics have been aggregated into a total of 26 directly dis-
charging_ subdivisions for EPA decision purposes. The 61 

and the 26 subdivisions are presented in 
Exhibit 1. The definition and scope of the subcategories and 
subdivisions and the control options considered are provided 
in development documents prepared by EPA's Effluent Guideline 
Division (EGD). 
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B. DATA COLLECTION AND REDUCTION  

The collection and reduction of cost and loading data 
involved a three-step process. First, subcategory cost, flow, 
and pollutant concentration information (provided by EGD) was 
used in development of a database. Second, this information 
was converted and aggregated into subdivision cost and loading 
data. It assumed that no pollution control equipment was 
currently in place. Third, adjustments were made to the cost 
and loading data to account for equipment currently in place. 
In the following, the three sets of data corresponding to 
three steps are described--the first listing the raw data 
inputs, the second showing data in an intermediate form assum-
ing no pollution controls are currently in place, and the 
third presenting the costs and loadings as they were used in 
the cost-effectiveness analysis. 

Data collection  

Data used in this analysis was provided by EGD. It in-
cluded capital expenditures for in-place equipment, cost, 
flow, and concentration information. These data are described 
in the following; examples of the EGD data formats for the 
sintering subcategory are provided in Appendix I. 

• The annualized costs of each control option for 
each subcategory were provided in millions of 
1978 dollars and include operating and main-
tenance expenses as well as an annual charge for 
capital expenditures (see Appendix I, Exhibit 1). 
Annualized costs for all BAT options and for 
PSES options 2 through 7 are stated as incre-
ments to BPT and PSES 1 costs, respectively. 

• Information on the daily flow of waste water 
discharged by subcategory was provided by EGD, 
in millions of gallons per day. EGD calculated 
this by multiplying the daily flow from an 
average-sized model plant times the number of 
applicable plants (see Appendix I, Exhibit 2). 
Annual flows for each subcategory and option 
combination were calculated by multiplying daily 
flow by the number of operating days per year 
(provided in Appendix I, Exhibit 2). 

• The concentration of each pollutant in the ef-
fluent for each subcategory and option combina- 
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tion was provided in milligrams per liter (see 
Appendix I, Exhibit 2). These concentrations 
were based on data collection, observation, 
and judgment of EGD personnel and their con-
tractors. 

• For Phase I subcategories which include coke, 
iron, and steel-making and steel-casting 
processes, EGD supplied information in the form 
of annual loadings in kilograms per year (see 
Appendix I, Exhibit 3). This information was 
used directly instead of the flow and concentra- 
tion data described above. Bmwevagx. tile:r 1P11,1t*eins 
perf?zrnell by BM t deyelcp these clatta Ani identcal to . 
thpse _Cleve.142Ded by 154$ giar Phase 1 slabocatemms. 

A substantial portion of iron and steel facilities have 
installed water pollution control equipment which currently 
meet the BPT, BAT, and PSES effluent guidelines analyzed in 
this report. Such equipment reduces the current effluent of 
the industry relative to its raw effluent and reduces the cost 
of complying with proposed effluent guidelines. Figure 1 
indicates how data on in-place equipment (see Appendix I, 
Exhibit 4) was used to determine the percentage of facilities 
in a subdivision which discharge raw waste water and the 
percentage which discharge waste water meeting BPT and BAT 
effluent guidelines. 

Figure I 

Calculating the Current Effluent 
Distribution In a Subdivision 

Required 
BPT In-place BPT 

Capital Capital Costs 
Costs 

Required In-place 

BAT BAT 
Capital Capital 

Costs Costs 

Percent of 
Facilities 
Discharging 4---RAW—* 

 00%- 

Mese data Are provided in Volume II, Appendix 1. 
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Costs and Loadings: No Equipment  
Currently In-Place  

The information provided by EGD was converted into the 
format needed by the cost-effectiveness model. This format • 
requires costs and loadings that would result assuming a given 
control option were selected by EPA. For simplicity, the 
costs and loadings for each subdivision are first presented 
assuming that no water pollution controls have been installed 
and the industry is currently discharging raw waste water. 
The following conversions were performed: 

• Annual costs were multiplied by 1,000 to put 
them into units of thousands of dollars per 
year. In addition, BPT and PSES1 costs were 
added into the costs of BAT and the other PSES 
options respectively. 

• Loadings for Phase I subcategories were multi-
plied by 2.204 pounds per kilogram and divided 
by 1,000 to put them into units of thousands of 
pounds per year. 

• Loadings for Phase II subcategories were calcu-
lated by multiplying the following elements 
together; 

--Flow in millions of gallons per day, 

--Days of operation per year, 

--Concentration in milligrams per liter, 

--The conversion factor of 1 liter per 
0.264 gallons, 

--The conversion factor of 2.204 pounds per 
million milligrams, and 

--0.001 to convert to thousands of pounds per 
year 

• Finally, subcategory costs and loadings were 
aggregated into subdivisions. These are shown 
in Exhibit 1. 

The resulting costs and loadings are shown in Volume II, Ap-
pendix II. Exhibit 2 summarizes the loadings of theiraw ef-
fluent of the iron and steel industry by pollutant. 
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Cost and Loadings: With Equipment 
Currently In Place  

The calculation of costs and loadings was repeated to 
account for pollution control equipment currently in place. 
These adjustments used the distribution of facilities dis-
charging at each regulatory level described previously. The 
following assumptions were incorporated: 

• Costs for water pollution control which have 
been incurred to date were credited toward 
achieving specified control options. 

• Pollutant loadings at facilities currently 
achieving a greater level of control than would 
be required to achieve a control option are 
assumed to remain at their current levels. 

• Pollutant loadings at all other facilities are 
assumed to be at the level of the specified con-
trol option. 

The results of the adjustments described above are pro-
vided in Volume II, Appendix III. These results form the 
basis of the cost-effectiveness analysis described in Section 
C. Exhibit 3 presents a summary of the current loadings and 
the loadings if options selected by EPA were implemented for 
the iron and steel industry. 

C. COST-EFFECTIVENESS ANALYSIS  

Cost-Effectiveness Calculations  

The cost-effectiveness analysis presented below has been 
calculated using two different methodologies. The first in-
corporates toxic weighting factors to facilitate differentiat-
ing the environmental result derived from each control option. 
Exhibits in this chapter refer to cost-effective analyses for 
direct dischargers using this method. Appendix II provides 
the same exhibits for indirect dischargers. The second method 
makes no distinction about varying toxicities among pollutants_ 
by using pounds of effluent removed instead of pamds eauiNralem*" 
Appendices III and IV show the results of the cost-effective-
ness analysis using the second methodology. In both methodol-
ogies the removals of priority and non-conventional pollutants 
are considered. Conventional pollutants are not considered. 
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The toxic weighting system for direct dischargers is 
specified in Exhibit 3. Exhibit 4 presents the costs, load- 
ings, cost-effectiveness, and percent '"pounds enuivalent" , rernoval for the 
control options for direct dischargers in the iron and steel 
industry. This information is summarized graphically in 
Exhibits 5 and 6. 

The cost-effectiveness for the selected options for di-
rect dischargers averages $1.39 per "pounds eimxi.valowever, in 
specific subdivisions the cost-effectiveness of selected op- 
tions varies from a low of $0.03 per ")pounds emlivalpni-" for thPfist?. 
scaling subdivision to a high of $250,000 per . elwrulltljrutvalemtu fir-pE 
the alkaline cleaning subdivision. (One subdivision, pribaTry------' 
hot forming, has a negative cost-effectiveness of -$0.51 per 
"pains equivalent" which stems from the valnp nf INmil=gh nf 
collected in the pollution control equipment.) In aggregate, 
the selected options will remove approximately 97.4 percent of 
the "pounds equivalent" in the current iron and st.PP1 industry effluent. 
Relative to the raw effluent, the selected options will in-
crease removals from the current 86.0 percent of the raw ef- 
fluent by an additional 13.6 percentage points to 99.6 percent 
of raw effluent. 

Cross-Industry Comparisons  

A comparison of the cost-effectiveness of water pollution 
control regulations in the iron and steel industry with eight 
other industries for which regulations have been proposed is 
shown in Exhibits 7, 8, and 9. Only 2 of the 8 industries--
inorganic chemicals and coil coating--have an average cost- 
effectiveness less than iron and steel. 

Comparison of Selected and Optimal Control Options 

The cost-effectiveness analysis described above was per-
formed using the selected options in each subdivision. How- 
ever, the cost-effectiveness calculations also provide a 
method which can be useful in determining the economically 
efficient or optimal set of control options, i.e., the set 
which removes the largest number of "potmlds emaivalent"PWr dollar 
invested. This type of analysis ranks the pollution control 
options by their cost-effectiveness level, regardless of 
whether the specific options were proposed as the selected 
ones. The efficiency ranking can be used for comparison with 
the cost-effectiveness analysis for the selected options. In 
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this manner EPA can focus on those selected options which may 
not appear to be the most cost-effective choice based solely 
on cost or vpOtrel$ equivalent" ralwed.- While the se1ect4d oxitrol 
options may not always be the most cost-effective choices, 
there may be compelling reasons for their choice. Thus, EPA' 
will be in a position to substantiate its regulatory decisions 
on control option choices for the cost-effective areas and to 
present justification for choices where other decisions have 
been made. 

The method used to develop the sets of options involves 
three steps. These steps ensure that in setting up a range of 
efficient sets of options, the more cost-effective options are 
included before the less cost-effective options. First, 
options in each subcategory which are suboptimal or not-cost-
effective, as defined in Chapter II, are identified and elimi-
nated from further analysis. Second, all remaining sub-
division and option combinations are ranked from lowest to 
highest in order of their cost-effectiveness. Third, for each 
option identified on the list, an optimal set of options is 
specified as initially leaving each subdivision at its current 
level (with no additional pollution controls required) and 
then adding the requirements of all options listed prior to 
and including the identified option. 

Two optimal sets of options are of particular interest: 
the set where the cost most closely approximates the cost of 
options selected by EPA and the set where the effluent 'pounds ecniivalent" 
most closely approximates the "pomds egtthmilent" volurre of opticrs select- 
ed by EPA. The ordered list of subcategory and option combi- 
nations for the iron and steel industry direct dischargers is 
shown in Exhibit 10. Exhibit 11 indicates the options select- 
ed by EPA and the optimal sets of options with cost and ef- 
fluent (),?(Ar40. etiti,tva,lentv xipst closely aprnnocimM:incr the selected opticrs. 
Exhibits 12 and 13 graph the cost and effluent "ponds eqinvadent" cf. all 
of the optimal sets of options. 



EXHIBITS 1 TO 13 

• DIRECT DISCHARGERS 
• POUNDS EQUIVALENT ANALYSIS 



Exhibit 1 

SUBCATEGORIZATION OF THE IRON AND STEEL INDUSTRY 
DIRECT DISCHARGERS 

Phase Subdivision Selected Option Subcategory 

1 Iron and Steel Cokemaking BAT 1 Iron and Steel Cokemaking . 

Merchant Cokemaking BAT 1 Merchant Cokemaking 

Sintering BAT 1 Sintering 

ironmaking BAT 4 Ironmaking 

Basic Oxygen Furnace- 
Semi-Wet OPT Semi-wet 

Basic Oxygen Furnace- 
Wet-Suppresed Combustion SAT 2 Wet-Suppressed Combustion 

Basic Oxygen Furnace- 
Open Combustion BAT 2 Wet-Open Combustion 

Open Hearth Furnace BAT 2 Wet 

Electric Arc Furnace- 
Semi-Wet OPT Semi-wet 

Electric Arc Furnace-Wet BAT 2 Wet 

Vacuum Degassing BAT I Vacuum Degassing 

... 
Continuous Casting BAT I Continuous Casting 

II Hot Forming-Primary OPT Primary—No Scarfers--Carbon 
Primary—Scarfers—Carbon 
Primary--No Scarfers—Speclalty 
Primary--Scarfers--Specialty 

Hot Forming-Section OPT Section—Carbon 
Section—Specialty 

Hot Forming-Strip/Sheet EFT Flat—Carbon—Strip/Sheet 
Flat--Specialty--Strip/Sheet 

Hot Forming-Plate OPT Flat—Carbon—Plate 
Fiat—Specialty--P late 

Hot Forming-Pipe and Tube OPT Pipe and Tube—Carbon 
Pipe and Tube—Specialty 

Scale Removal OPT Oxidizing--Batch--Sheet/Plate 
Oxidizing—Batch—Rod/Wire 
Oxidizing--Batch--Pipe and Tube 
Oxidizing—Continuous 
Reducing—Batch I 

Reducing—Continuous 
--I 

continued 



Exhibit I (continued) 

Phase Subdivision Selected Option Subcategory 

II Alkaline Cleaning APT Batch 
Continuous 

Cold Rolling APT Recirculation—Single Stand 
Recirculation—Multi Stand 
Combination 
Direct Application--Single Stand 
Direct Application—Multi Stand 

Cold Rolling-Pipe and Tube APT Cold Pipe and Tube--Water 
Cold Pipe and Tube--011 

Pickling—Sulfuric Acid APT Strlp/Sheet/Platel  
Rod/WIre/Coill 
Bar/Billet/Bloom; 

Pipe and Tubel 

Pickling—Hydrochloric 
Acid APT Strip/Sheet/Platel  

Rod/Wire/Coll2  
Pipe and Tube2 

Pickling—Combination Acid APT Batch Strlp/Sheet/Plate2  

Continuous Strip/Sheet/Plate2  
Rod/Wire/Coll2  

Bar/Bullet/Birs; 
Pipe and Tube  

• 
Hot Coating-No Scrubbers APT Galvanizing—Strip/Sheet/Misc 

Galvanizing—Wire Prod/Fasteners 
Terne--Strip/Sheet/Misc 
Other—Strip/Sheet/Misc 

. Other—Wire Prod/Fasteners 

Hot Coating-With Scrubbers BAT 1 Galvanizing—Strip/Sheet/Misc 
Galvanizing—Wire Prod/Fasteners 
Terne--Strip/Sheet/Misc 
Other—Strlp/Sheet/Misc 
Other—Wire Prod/Fasteners 

1 Inctudes two subcategories Neutralization and Acid Recovery. 
2Neutralization only. 



EXHIBIT 2 

INDUST' IRON AND STEEL 

POLLUTANT 

- DIRECTS - 

P/E 
Weiaht. 

NO PCE IN PLACE 

LOAD 
(CURRENT) 

LOAD 
(SELECTED) 

PAR 
(CURRENT) 

PAR 
(SELECTED) 

PERCENT 
REMOVAL 

ACENAPHTHENE 0.011000 0.2529 0.0386 0.0028 0.0004 84, 7126 
ACRYLONI TR ILE 0.000740 67.9057 1.3854 0.0651 0.0010 98. 4240 
AMMONIA 0. 280000 94834. 8828 930. 5359 26553. 7676 260. 5500 99. 0188 
ANTIMONY 0. 003500 215, 5432 23. 9440 0. 7544 0. 0838 88. 8913 
ARSENIC 0. 013000 747. 6902 57. 5273 9. 7200 0. 7479 92. 3060 
BENZENE 0.001100 2563. 9153 , 2.7709 2.8203 0.0030. 99. 8919 
BERYLLIUM 1. 100000 ' O. 0000 0. 0000 0. 0000 0. 0000 100. 0000 
CA0MIUM 14. 000000 786. 9921 6. 4180 11017. 8896 09.9524 99. 1845 
CARBONTETRACHLOR IDE 0. 000160 0. 3981 0.3603 0. 0001 0. 0001 9. 4890 
1. 1. 1. TR ICHLOROETHANE 0. 000310 2. 6835 2. 4324 0. 0008 0. 0008 9. 3557 
CHLORINE 2. 800000 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000 
CHLOROFORM 0. 004500 45. 6138 16. 2766 0. 2053 0. 0732 64. 3166 
2. CHLOROPHENOL 0. 002800 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000 
3CHROMIUM. TRIVALENT 0. 130000 21993. 6172 93. 2924 2859. 1702 12. 1280 99. 5758 
6CHROMIUM. HE XAVALENT 19. 000000 2579. 1482 0. 4950 49003. 8164 9. 4048 99. 9808 
COPPER 1.000000 30043. 1328 101. 8296 30043. 1328 *01.9296 99. 6611 
CYANIDE I. 600000 33227. 8164 180. 8888 53164. 5078 289. 4220 99. 4556 
2. 4. D1CHLOROPHENOL 0. 015000 24.5863 0.9733 0. 3688 O. 0146 96. 0413 
2. 4. DIMETHYLPHENOL 0. 002600 489. 2056 1. 9336 1. 2719 0.0050 99. 6048 
2. 4. DINITROTOLUENE.  0. 024000 22. 2458 1. 0409 0. 5339 0. 0250 95. 3209 

EtHYLBENZENE 0. 000180 1099. 4499 4. 0753 0. 1979 0. 0007 99. 6293 
FLUORANTHENE 0. 001400 266. 2161 8.2943 0. 3727 0. 0116 96. 8881 
IRON 0.005600 671607. 5625 199. 1467 3761. 0022 1.1152 99. 9703 

I SOPHORONE 0. 000048 36. 6274 0. 6927 0. 0018 0. 0000 98. 1087 

LEAD 1.500000 43803. 8359 57.3679 65705. 7578 96.0519 99. 8690 
MANGANESE 0. 003700 845. 1559 4. 2533 3. 1271 0. 0157 99. 4967 

MERCURY 28. 000000 8. 1123 0. 1170 227. 1455 3.2751 98. 5582 
NAPHTHALENE 0. 009000 2326. 1506 0. 8036 20. 9354 0. 0072 99. 9655 
NICKEL 0. 059000 36113. 0703 103. 6685 2140. 9583 6. 0128 99. 7192 

NITRATES 0. 093000 0. 0000 0.0000 0. 0000 0. 0000 100. 0000 

NI TROPHENOLS 0. 037000 0. 8067 0. 0423 0. 0298 0. 0016 94. 7541 

OIL. AND. GREASE 0. 000000 635915. 6250 14272. 9355 0. 0000 0. 0000 97. '7595 

PENTACHLOROPHENOL 1. 800000 9. 5971 0. 3888 17. 2748 0. 6998 95. 9489 

PHFNOL 0. 002200 51162. 2383 6. 5505 112. 5569 0.0144 99. 9872 

PHTHAI ATE. ESTERS 2.900000 366. 2737 13. 8546 695. 9200 2.3237 96. 2174 

SELENIUM 0. 160000 217. 9776 8. 7070 34. 8764 1. 3931 96. 0056 

8 ILVt12 47. 000000 41. 1034 1. 9819 1931. 8579 93. 1508 95. 1782 

SULFIDES 2. 800000 10988. 2090 27. 7091 30766. 9844 77. 5856 99. 7478 

TETRACHLOROETHYLENE 0. 006700 4. 6690 1. 8128 0.0313 0. 0121 61. 1745 

THALLIUM 0. 140000 24. 6736 2. 8147 3. 4543 0. 3941 88. 5921 

TOLUENE - 0. 000320 1834. 0762 5. 7104 0. 5869 0. 0018 99. 6887 

TR I CHLOROETHYLENE 0. 000260 3. 1306 0. 0000 0. 0008 0. 0000 100. 0000 

TSS 0. 000000 20901246. 0000 47792. 6523 0. 0000 0. 0000 99. 7713 

ZINC 0. 120000 113820. 9766 114. 8775 13658. 5166 13. 7853 99. 8991 

TOTAL LOAD 22660206. 0000 64050. 5898 99. 7173 

TOTAL HAZARD 291739.6875 1073.9943 99. 6319 

Source: THE CE Model 

*P/E : "pounds equtvalent" 



EXHIBIT 3 

INDUST, IRON AND STEEL - DIRECTS - WITH PCE IN PLACE 

LOAD LOAD IVE P/t PERCENT 
POLLUTANT (CURRENT) (SELECTED) (CURRENT) (SELECTED) REMOVAL 

ACENAPHTHENE 
ACRYLONITR ILE 
AMMONIA 
ANTIMONY 
ARSENIC 
BENZENE 
BERYLLIUM 
CADMIUM 

0. 011000 
0. 000740 
O. 280000 
0. 003500 
0.013000 
O. 001100 
1. 100000 

14. 000000 

0.0622 
28. 8206 

22064. 6504 
34. 7540 

132. 2911 
775. 2123 

O. 0000 
37. 1002 

0.0386 
1. 3854 

930. 5359 
22. 9980 
56.3653 
2. 7709 
0. 0000 
6. 2518 

0.0007 
O. 0213 

1k6178. 1021x 
O. 1216 
1.7198 
O. 8527 
0. 0000 

519, 4026 

0.0004 
O. 0010 

260. 5500 
O. 0805 
0.7327 
O. 0030 
O. 0000 

87. 5254 

37. 8708 
95. 1929 
95. 7827 
33. 8279 
57.3930 
99.6426 
100. 0000 
93. 1488 

CARBONTETRACHLOR IDE 0,000160 0.3645 O. 3603 0.0001 0.0001 1.1401 
1. 1. 1. TRICHLUROETHANE O. 000310 2. 4601 2. 4324 0. 0009 o. 000s 1. 1226 
CHLORINE 2.900000 O. 0000 O. 0000 O. 0000 100. 0000 
CHLOROFORM 0. 004500 22. 3071 16. 2717 O. 1004 

0. 
(gc2)  g: 27. 0557 

2. CHLOROPHENOL O. 002800 O. 0000 O. 0000 O. 0000 O. 0000 100. 0000 
3CHROMIUM. TRIVALENT O. 130000 2201. 0652 86. 4371 286. 1385 11.2368 96. 0729 
6CHROMIUM. HEXAVALENT 19. 000000 432. 0833 . O. 4950 9209. 5820 9. 4048 99. 9954 
COPPER 1. 000000 3553. 4741 84. 0093 3553. 4741 84. 0093 97. 6359  
CYANIDE 1. 600000 3142. 3535 180. 8160 5027. 7656 289. 3056 94. 2458 
2. 4. D I CHLOROPHENOL 0. 015000 3. 4935 O. 9733 O. 0524 O. 0146 72. 1400 
2. 4. DIMETHYLPHENOL 
2. 4. DINITROTOLUENE 
ETHYLBEN 

, 
ZENE 

O. 002600 
O. 024000 
O. 000180 

126. 6938 
8. 0759 

339. 3421 

1. 9336 
1. 0361 
4. 0753 

O. 3294 
O. 1938 
O. 0611 

0. 0050 
O. 0249 
0.0007 

98. 4738 
87. 1710 
98. 7991 

FLUORANTHENE O. 001400 39. 8377 8. 2795 0.0550 O. 0116 79. 2170 
IRON 
I SOPHORONE 

0. 005600 
0. 000048 

39263. 5195 
15. 9477 

186. 8216 
O. 6927 

219. 8757 
O. 0008 

1. 0462 
O. 0000 

99. 5242 
95. 6563 

LEAD 1. 500000 3965. 7786 52. 5662 5948. 6680 70.9493 98. 6745 
MANGANESE 0. 003700 219. 5828 4. 2533 O. 8125 O. 0157 98. 0630  
MERCURY 
NAPHTHALENE 

28. 000000 
0.009000 

0.310* 
668. 3313 

O. 1170 
0. 8036 

8. 6815 
6. 0150 

3. 2751 
O. 0072 

62. 2755 
99. 8798 

NICKEL O. 058000 4232. 7651 94.0088 245. 5004 5. 4525 97. 7790 
NITRATES O. 093000 O. 0000 0. 0000  O. 0000 O. 0000 100. 0000 
NI TROPHENOLS O. 037000 O. 0423 0. 0423 O. 0016 O. 0016 0.0000 
OIL. AND. GREASE O. 000000 81973. 6406 11667. 0195 O. 0000 0.0000 85. 7673 
PENTACHLOROPHENOL 1.800000 3.2164 0.3888 5.7895 0.6999 87. 9124 
PHENOL 
PHTHALATE. ESTERS 
SELENIUM 
SILVER 
SULFIDES 

O. 002200 
1. 900000 
0.163000 
47. 000000 
2.900000 

13294. 3916 
160. 9710 
23.9110 
2. 6340 

3311. 6279 

6. 5505 
13. 8546 
8. 7070 
1. 9127 

27.7091 

29.2477 
305. 8449 

3.8250 

?gt;;77:_ 

0.0144 
26.3237 
1.3931 

89. 8973 
71.5058 

99.9507 
91. 3931 
63. 5858 
27. 3838 
99. 1633 

TETRACHLOROETHYLENE O. 006700 2. 0904 1. 8031 0.0140 O. 0121 13. 7462 
THALLIUM O. 140000 3. 3301 2. 8147 O. 4662 O. 3941 15. 4751 
TOLUENE - O. 000320 360. 5742 5. 7104 O. 1794 O. 0018 98. 9813 
TR ICHR OROETHYLENE O. 000260 O. 3131 O. 0000 O. 0001 0.0000 100. 0000 
TSS 
ZINC 

0.000000 
0.120000 

1897459. 6250 
6642. 2817 

40300. 0352 
101. 9566 

0.0000 
797. 0738 12. 2348 

O. 0000 97. 8761 
98. 4650 

IOTA'. LOAD 2084749.2500 53885.2344 97.4153 
TOTAL HAZARD 40746.3320 1040.1848 97.4472 

Source: TBS CE Model 

*P/t : "pounds equivalent" 



EXHIBIT 4 

IRON AND STEEL - DIRECTS 
COST-EFFECTIVENESS 

LEVEL OF COST-EFF PERCENT COST P/r 
PROCESS CONTROL ($/ p/FREMOVED ($1000'S) (1000P/0 *CE INC 

' 
FUNNACE. COKE CURRENT - 0.00 0. 0 15660. 7 - 

DPI 0.9386 84.01 11033.6 2504.2 CURRENT 
*BAT1 3. 1623 97. 06 17495. 8 460. 7 BPI 

BAT2 1739. 5809 97.06 19265.8 459.6 BAT1 
BAT3 65. 1023 97. 78 24895. 8 347. 0 BAT1 

MERCHANT. COKE CURRENT - 0. 00 0. 0 869. 0 - 
BPI 0.9212 66.24 530.2 293.4 CURRENT 

*BAT1 3. 3487 93. 19 1314. 6 59. 2 BPI 
9Al2 1454. 3153 93.22 1504.6 59.0 BAT1 
BAT3 57.5426 94.87 2154.6 44.6 BAT! 

SINTER ING CURRENT - 0.00 0.0 120.7 - 
DPI /5. 4248 50. 06 931. 7 60. 3 CURRENT 

*BAT1 89. 7343 57. 09 1693. 1 51. 8 BPI 
BAT2 65.8720 57.51 1523.9 51.3 DPI 
BAT3 66. 4910 39. 18 3143. 1 73. 4 CURRENT 
BAT4 168. 3539 39. 25 7973. 1 73. 3 CURRENT 
BATS 284. 7399 100. 00 16123. 1 0.0 9Al2 

BLAST. FURNACES CURRENT - 0.00 0.0 5807.0 - 
DPI 0.5110 75.81 2249.5 1404.4 CURRENT 
BAT2 4.3719 80.65 3476.2 1123.8 BPI 
BAT3 11.2224 81.61 4102.6 1068.0 BAT2 

4BAT4 6. 3603 98. 29 9992. 5 99. 3 BAT2 
BATS 27182. 7441 98. 30 19862. 5 98. 9 BAT4 
BAT6 245. 6936 100. 00 34392. 5 0. 0 BAT4 

BOF. SEMI. WET CURRENT - 0.00 0.0 39.9 
, 
- 

*BPT 7. 4225 100. 00 296. 0 0. 0 CURRENT 

BOF, SUPPRESSED. COMBUSTIO CURRENT - 0. 00 0. 0 10. 3 - 
DPI 0. 0000 0. 00 0. 0 10. 3 CURRENT 
BAT1 478.1950 8.07 • 81. 6 9.5 CURRENT 

• BAT2 57. 1739 18. 19 107. 1 8. 4 CURRENT 
BAT3 459. 3089 100. 00 3977, 1 0. 0 BAT2 

BOF. OPEN. COMBUSTION CURRENT - 0. 00 0. 0 237. 1 - 
BPI 1. 5299 72. 94 264.6 64. 1 CURRENT 

- BAT1 94. 9523 76. 62 1092. 6 55. 4 DPI 
*BA12 34.7962 92.20 1028.2 42.2 BPI 

BAT3 494. 7935 100. 00 21488. 2 0. 0 BAT2 
. 

OPEN. HEARTH. WET CURRENT - 0. 00 0. 0 35. 3 - 
BPI 0. 0000 0.00 0.0 35.3 CURRENT 
BAT! 39. 1851 20. 25 280. 0 28. 1 CURRENT 

*9412 9. 1479 89. 86 290. 0 3. 6 CURRENT 
13413 1489. 9972 100. 00 5620. 0 0. 0 9412 

*P/Et 110,ounds. equy0,ent 



LEVEL OF COST-EFF PERCENT 
'1"E

' COS.."'" 
PROCESS CONTROL (11/P/E,REMOVED ($1000 'Si I 1000 X)p), *INC. TO 

EAF. SEMI. WET CURRENT - 0. 00 0. 0 62. 0 - 
*BPT 0.6383 100.00 39.6 0.0 CURRENT 

EAF.14ET CURRENT 0. 00 0. 0 102. 8 - 
BPT 0. 0000 0. 00 0. 0 102. 8 CURRENT 
BATI 9.3161 12.68 121.5 89.8 CURRENT 

*BAT2 2. 4605 80. 03 202.5 20. 5 CURRENT 
BAT3 162. 1771 100. 00 3532. 5 0. 0 8Al2 

VACUUM. DEGASSING CURRENT - 0.00 0.0 112.1 - 
APT 10.9680 97.81 1202.5 2.5 CURRENT 

*BAT I 67.5263 99.35 1318.9 0.7 BPT 
8Al2 7854. 8042 100.00 7028.9 0.0 BAT! 

CONTINUOUS. CASTING CURRENT - 0.00 0.0 20.0 - 
APT 58. 9858 74. 15 976. 0 5. 2 CURRENT 

*8A11 51. 0636 96. 09 982. 6 0. 8 CURRENT 
8Al2 7356. 0288 100.00 6762.6 0.0 BAT1 . 

110T. FORti I NO. PRIMARY CURRENT - 0. 00 0. 0 4730. 7 - 
*BPT 0. 0000 99. 43 -2410. 0 26. 8 CURRENT 

8A11 639. 0486 99.93 12590.0 3.3 APT 
BAT2 20866. 9316 100.00 81665.5 0.0 BAT1 

HOT. FORM INO. SECTION CURRENT - 0. 00 0.0 2287.2 - 
*BPT 0. 9574 98. 96 2167. 1 23. 8 CURRENT 

BAT1 562. 3107 99.88 13995.8 2.0 BPT 
BAT2 21104. 5098 100.00 72425.8 0.0 BATI 

HOT. FORMINO. STRIP. SHEET CURRENT - 0. 00 0. 0 709. 4 - 
. *BPT 1.5786 94.79 1061.5 37.0 CURRENT 

BATI 481. 0745 99.35 16639.6 • 4.6 APT 
BAT2 20064. 2402 100.00 108719.6 0.0 BATI 

HOT.. FORMING. PLATE CURRENT - 0. 00 0. 0 624. 7 - 
*OPT 0. 3511 19. 57 218. 4 2. 7 CURRENT 

BAT I 731. 5369 99.94 1934.5 0.4 BPT 
0Al2 19618. 8633 100.00 9314. 6 0.0 BATI 

HOT. FORMING. PIPE. TUBE CURRENT - 0. 00 0. 0 250. 7 - 
*BPT 3.9614 99. 13 984. 6 2. 2 CURRENT 

8A11 1195. 3143 99.82 3072.1 0.4 APT 
8Al2 29444. 9434 100. 00 16142. 1 0. 0 BATI 

DESCAl. INO 
. 

CURRENT - 0. 00 0. 0 6662. 0 - 
*APT 0.0317 99.87 210.8 8.5 CURRENT 

BATI 195. 8316 99.00 317.2 7.9 APT 
0Al2 622. 6780 100.00 5261.2 0.0 0A11 

Al KALINE. CLEAN/NO CURRENT - 0.00 0.0 10.8 - 
*BPT ********** 0.01 145.6 10. 8.  CURRENT 

BAT I 116. 1219 89.91 1125. 6 I. 1 CURRENT 
8Al2 6232. 0410 100.00 7905.6 0.0 Dial 

WE: "pounds equivalent" 



LEVEL OF COST-EFF PERCENT COST-'" p/p 
PROCESS CONTROL ( $ip/F, REMCIVED ($I0008) ...0001:7e *INC. TO 

COLD. ROLLING CURRENT - 0. 00 0. 0 39. 1 - 
*BPT 63. 0691 33. 51 826. 1 26. 0 CURRENT 

BAT I 536. 9146 41.88 2583.9 22.7 BPT 
BAT2 4990. 1016 41.67 16713.9 22.8 OPT 
BAT3 2313. 1755 100. 00 55133.9 0. 0 BAT! 

COLD. ROLL INO. P IPE. TUBE CURRENT 0.00 0.0 13.1 
*OPT 14.0806 100.00 185.0 0.0 CURRENT 

PICKLING. H2804 CURRENT - 0. 00 0. 0 262. 5 - 
*BPT 20. 1940 72. 76 3857. 4 71. 5 CURRENT 

BAT1 46.2437 93.00 6315.0 18.4 BPT 
0AT2 894. 3714 93. 24 6885. 0 17. 7 8A11 
BAT3 575. 1171 100.00 16895.0 0.0 BAT1 

P ICKL IN0.1-1CL CURRENT - 0.00 0.0 147.1 - 
*BPT 9. 0228 79. 60 1056. 3 30. 0 CURRENT 

BATI 166. 5331 96. 78 5264. 5 4. 7 OPT 
BAT2 669. 3497 97. 37 5844. 5 3. 9 BAT1 
9A13 3719. 6328 100. 00 20254. 5 0. 0 BAT2 

P ICKL /N0. COMB !NATION CURRENT - 0.00 0.0 52.7 - 
*BPT 16. 6912 73. 44 645. 6 14. 0 CURRENT 

BAT1 45.9609 95.64 1183.0 2.3 BPI 
9Al2 1064. 4625 96.35 1577.9 1.9 BAT1 
BAT3 6612. 0625 100.00 14297.9 0.0 8Al2 

MOT. COATINO. SCRUBBER CURRENT - 0. 00 0. 0 1849. 2 - 
BPT 0. 1665 99. 58 303. 4 26.3 CURRENT 

*BAT1 46. 9075 98. 68 392. 0 24. 4 BPT 
BAT2 41.5145 99.84 1273.0 3.0 BPT 
0A13 2797. 8311 100.00 9564.0 0.0 BAT? 

HOT. COATING. NO. SCRUB CURRENT - 0. 00 0. 0 31. 2 - 
*BPT 19.9706 50.60 299.5 15.4 CURRENT 

BATI 18.0513 53. 10 299. 5 14. 6 CURRENT 
BAT2 69.7931 96.81 1249.5 1.0 BAIL 
BAT3 9188. 9170 100.00 10395.5 0.0 BAT? 

TOTALS CURRENT - 0. 00 0. 0 40746. 3 - 
BPT 0. 7500 88. 28 26975. 0 4777. 4 - 
BAT1 26. 4607 97. 52 90093. 4 863. 6 - 
BAT? 584. 1290 95. 52 376167. 8 1818. 8 
9A13 427. 7591 93.92 195444.6 1533.0 
BAT4 13.5177 97.09 17965.6 172.6 - 
BATS 473. 8861 99. 33 35985, 6 99. 9 - 
9A16 245. 6934 100. 00 34392. 5 0. 0 - 

SELECTED OPTIONS a 1.3938 97.45 44400.7 1040.2 - 

* SELECTED OPTIONS 
* INDICATES INCREMENT FROM WHICH COST-EFFECTIVENESS IS CALCULATED. 

Source: TBS CE Model 
*PAI "pounds equivalent" 
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IRON AND STEEL - DIRECTS 
C'-1S-SU8CATEGORY COMPARISONS 6 SCALE) 2• 2. 

20 . 
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i 

841 2 2 3 1 
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SUBC ATEOOR 1ES 

N7 
A Wii7EFT TEIS CE Modal I SU/CATEGORIES (COST-EFF) 
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1 1 MERCHANT. COKE t 3. 31187271 1 
1 C SINTERING ( 99. 7142031 1 
1 0 BLAST. FURNACES ( 6.360327) 1 
I E SOF. SEMI. WET f 7. 422459) I 
1 F SOF. SUPPRESSED. COMBUSTION ( 37. 173883) 1 
1 0 SOF. OPEN. COMIUST ION t 34. 796173) 1 
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IRON AND STEEL - DIRECTS 
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3 A 

. 
FURNACE. COKE ( 3. 162276) 1 ,  

E i s MERCHANT. COKE ( 3. 348727) 1 
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T 

I C 
1 II 
I E 

SINTERING ( 89. 734283) 1 
BLAST. FURNACES ( 6.360327) 
SOF. SEMI. WET 

! 
( 7. 422459) I 

1 F SOP. SUPPRESSED. COMBUSTION ( 57. 173885) 1 
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sdkra : 

1 4 
t 3 

SAT4 1 
SATS I 

16 - BATS 
navenu 

1 
1 



EXHIBIT 7 

DIRECT DISCHARGERS 
CROSS-INDUSTRY COMPARISONS': 
COST EFFECTIVENESS OF SELECTED OPTIONS 
BY INDUSTRY SUBCATEGORY 
(LOG SCALE) 

151 
10000.0! 

841 
631 
471 HI 
351 I 
26! I 
201 1 
151 HI 1 I 

1000.01 I 1 
821 1 + 
611 1 1 
461 1 I 

C 341 1 I 
0 261 1 LO 
8 19! I 
T 141 HI 1 

100.0$ 1 1 
E 811 I 1 
F 601 1 +,L0 
F 451 1 
E 34! 1 
C 251 + 
T 191 LO 
I 141 HI 
V 10.01 + 
E 791 LO 
N 591 
E 441 HI 
8 331 i 
8 251 1 

19! 1 
$ 141 1 
/ 1.0$ I 

78! 1 
' P 581 I 

0 431 1 

U 331 
_241 

I 
1 

N 181 1 
D 141 + 

$ 0.11 
761 

1 
LO 

571 
U 431 

Q 321 
24! 

U 181 
1, 13! 

0.011 
1 

COIL METFIN PAINT PORENAM TAN TEXTL INORCHEM STEEL 
INDUSTRIES 



EXHIBIT 8 

DIRECT DISCHARGERS 
CROSS-INDUSTRY COMPARISONC 
COST EFFECTIVENESS OF SELECTED OPTIONS 
BY INDUSTRY SUBCATEGORY 
(LINEAR SCALE) 

500. 0 
491 
481 
471 
461 
451 
441 
431 
421 
411 

400. 01 
391 
381 
371 
361 

O 351 
341 
331 
321 
311 

300.0$ 
291 
281 
271 LO 
261 
251 
241 
231 

11 221 
211 

200.0$ 
8 191 

181 
• 171 

161 
151 HI 
14: 

0 131 
121 
111 

100.0$ 
901 
801 
701 +, LO 
601 
501 
401 

TI 301 
201 LO 

+, HI. LO tot 
V 0.0$ +. HI. LO HI 

A 
L 

+, LO +, LO 

COIL METF IN PAINT PORENAM TAN TEXTL INORCHEM STEEL 
INDUSTRIES 



Exhibit 9 

CROSS INDUSTRY COMPARISON 
COST-EFFECTIVENESS OF SELECTED OPTIONS 

DIRECT DISCHARGERS 

(1978 dollars per hazard unit) 

Industry Low Average High 

Coll Coating $ .07 S .12 $ 4.49 
Inorganic Chemicals .01 .02 40,987.34 
Metal Finishing -----et selected option------ 
Paint 19.67 28.85 152.50 
Porcelain Enameling 67.34 68.20 1,640.06 
Steel .03 1.39 250,282.73 
Tanning 7.64 11.56 13.11 
Textiles 273.85 828.42 4,340.56 

Source: TBS CE Model. 



INCREMENTAL COST-EFFECTIVENESS ANAL' 

NO. INDUSTRY Sum-CATEGORY I.:REmENTAL 
OPTION 

COST-EFF 
csimu) 

0 AL.. INDUSTRY CURRENT 0 000 
1 STEEL DIR NOT. FORMING PRIMA .OPT -0 512 
2 STEEL DIR DESC AL I NG 4BPT 0 032 
3 STEEL DIR NOT COATING SCRuBB BPT 0. 167 

STEEL DIR NOT. FORMING PLATE • BFT 0.351 
5TEEL DIR BLAST FURNACES BPT 0. 511 

• STEEL DIR EAF SEMI. WET • BPT 0.639 
7 STEEL DIR FURNACE. COKE BPI 0 

9
939

1 
 

8 STEEL DIR MERcNANT. COKE OPT 0. 2 
 

9 STEEL DIR NOT. FORmING. SECTIO *BPT 0.957 
10  STEEL DIP BOF OPEN. COmIluSTIO BPI 1.530 
11 STEEL DIR HOT. FORmING. STRIP 'DPI 1.579 
12 STEEL DIR.. EAF WET •8412 

4 T 

 
21 794561 

EFFLuENT 
(:Im Hui 

COST 
(amm) 

40. 7455 0. 0000 
36.0413 -2. 4100 
29.3878 -2. 1992 
27. 5661 -1 9958 
26.9440 -1.6774 
22.5410 0.5716 
22 4791) 0.4112 
9.3230 11.6,412 
B. 7474 12. 1714 
6. 4942 14.3384 
6.3113 14.6030 
5. 6388- 15.6640 
5. 5566 15.8665 
3.5133 22.3365 
3.2790 23.1213 
3.0305 24.1059 
2.7505 25.3329 
1.7258 31.9489 
1.6859 32. 1449 
1.5689 33.2009 
1.5372 33.4909 
1.4275 34.6939 
1.4144 34. 789 
1.3539 33.9106 
1.3152 36.4562 
1.2987 36.7557 
1.1077 40.6127 
1.0857 41.3761 
1.06,24 42.3457 
1.0507 42.9831 
0. 9975 45.3411 
0.9783 46.3237 
0.9764 46.4308 
0.9619 47 2708 
0.9497 48.0969 
0.8350 55.4969 
0.8260 56.0892 
0.8243 56.2052 
0.8107 57. 1547 
0.8010 58.2807 
0.7805 61.6112 
0.7552 65. 8202 
0.7546 65.9266 
0 6553 90.3246 
0.6041 104.9206 
0.5956 108.7905 
0.5633 124.3695 
0.5211 144. 8315 
0.5178 146 5994 
0.4968 158.4224 
0 4784 168.9874 
0.4704 173.9312 
0.4470 188 9312 
0.4461 189.5112 

0.4438 191.2278 
0.4434 191.6228 
0.4417 193.7102 
0.4391 199.0402 
0. 4154 251.5862 
0.4124 259.8772 
0.4086 274 2922 
0.4075 281.0622 
0.4056 293.7942 
0.4048 399.5646 
0.4040 305.2746 
0.4030 314 4256 
0.4027 321.8056 
0.3981 413.8656 
0.3948 482.9456 
0.3920 541.3756 
0. 3916 554. 4436 

23 STEEL DIR FuRNACE. COKE 3. 162 
14 STEEL DIR KERCHANT COKE 

.
. 34

6
9
1 

 
25 STEEL DIR HOT. FORMING PIPE. T .

i
BB

AT
T11
2 

 g 961 
lb 372 26 STEEL DIR BLAST FURNACES 
17 STEEL DIR BLAST. FURNACES •BAT4 

9 342602 19 STEEL DIR BOF. SEMI WET •11PT 
19 STEEL DIR PICKLING NCL *OPT 9 023 
20 STEEL DIR OPEN NEARTN. WET •0412 • 148 
21 STEEL 192R VACUUM DEGASSING DPI 10.970 
2,  STEEL DIR COLD ROLLING. PIPE. •BRT 14 080 
23 STEEL DIR SINTERING DPI 15 420 
24 STEEL DIR PICKLING. COmBINATI •DPT 14.690 
25 STEEL DIR NOT. COATING. NO SCR 8411 19.050 
26 STEEL DIP PICKLING. N2504 'OPT 20 190 
27 STEEL DIR BOF. OPEN COmBuSTIO 10412 34 800 
28 STEEL DIR NOT COATING. SCRUBB 8Al2 41 510 
29 STEEL DIP PICKLING COmBINATI 
33 STEEL DIR PICKLING K2SO4 
31 STEEL DIR CONTINUOUS CASTING 
32 STEEL DIR DOE SUPPRESSED. CON 
33 STEEL DIR mERCHANT COKE 
34 STEEL DIR COLD. ROLLING 
35 STEEL DIR FURNACE. COKE 
26 STEEL DM SINTERING 
37 STEEL DIR vACuum DEGASSING 
5a STEEL DO NOT. COATING. NO. SCR 
3R STEEL DIR ALKALINE CLEANING 
40 STEEL DIP EAF )./ET 

STEEf_ DIP PICKLING HCL 
42 STEEL DIR DESCALING 

STEEL DIR BLAST FURNACES 
STEEL DIR SINTER I NG 

45 STEEL DIR DOE. SUPPRESSED. CON 
48 STEEL DIR HOT FORMING. STRIP . 
47 STEEL DIR BOF. OPEN COmBuSTIO 
48 STEEL DIR COLD ROLLING 
49 STEEL DIR NOT. FORmtNG. SECTIO 
50 STEEL DIR P I CKL ING. m2so4 
51 STEEL DIR DESCALING 
12 STEEL DIP HOT FORM ING PRIMA 
13 SE_ DIP PICKLING NCL 

54 STEEL DIR NOT. FORMING PLATE 
53 STEEL DIR PICKLING. COmBINATI 
56 STEEL DIR NOT FORMING PIPE. T 
57 STEEL DIR OPEN NEARTN WET 
58 STEEL DIR COLD ROLLING 
59 STEEL DIR NOT COATiNG.SCRy813 
60 STEEL DIR PICKLING.HCL 
61 STEEL DM ALKALINE. CLEANING 
62 STEEL DIP PICKLING. COmBINATI 
63 STEEL DIR CONTINUOUS CASTING 
64 STEEL DIR VACUUM, DEGASSING 
65 STEEL DIR HOT. COATING. NO SCR 
66 STEEL DIR mOT.FoRmING. PLATE 
67 STEEL DIR HOT. FORmING. STRIP. 

. 68 STEEL DIR HOT FORMING. PRIMA 
69 STEEL DIR NOT FORmING.SECTIO 
70 STEEL DIR NOT. FORMING. PIPE T 

5 SELECTED OPTION 

3471 45.980  
PATI 46. 240 

418411 51.060 
• BAr2 57 170 

1AT3 57 540 
• BPT 

BAT3 6
3 0 
5 10

7
0
0 6 

0412 65 870 
48411 67 530 
9412 69.790 
BAT I 116 100 
8A13 162 200 
BATi 166 500 
ZATI 195 800 
EAT6 245 700 
23T5 284 700 
34T3 459 400 
BATI 481 100 
0413 484 800 
BATi 536 900 

562 300 
6413 575. 10 
8

0

0

4

4:

T

122

1 

622.700 
BAT1 639. 000 

669. 300 

BAT1 751. 500 
0Al2 1064. 000 
8411 1195. 000 
BAT3 1490. 000 
BAT3 2313. 000 
8413 2798. 000 
5A73 3720. 000 
IIA12 6232. 000 
3A13 6612.000 
BAT; 7356. 000  
IIA12 7855. 000 
8A13 9189. 000 
3412 19620. 000 
8Al2 20060. 000 
9412 20870. 000 
BAT2 21100.000 
8412 29440. 000 



STEEL DIR 
COMPAR I SONS OF SELEC1-  AND OPTIMAL OPTIONS 

PROCESS SELECTED 29 30 

FURNACE. COKE 
MI-RCHANT. COKE 
SINTER ING 
BLAST. FURNACES 
BOF. SEMI. WET 
BOF. SUPPRESSED. COMBU 
BOF. OPEN. COMBUSTION 
OPEN. HEARTH. WET 
EAF. SEMI. WET 
EAF. WEI 
VACUUM DEGASSING 
CONTINUOUS. CASTING 
HOT. FORMING. PRIMARY 
HOT. FORMING. SECTION 
110T. FORMING. STRIP. SH  
HOT. FORMING. PLATE 
HOT. FORMING. PIPE. TUB 
DESCAL ING 
Al KALINE. CLEANING 
COLD. ROLLING 
COLD. ROLLING. PIPE. TU 
PICKLING. H2904 
PICKLING. HCL 
PICKLING. COMBINATION 
HOT. COATING. SCRUBBER 
HOT. COATING. NO. SCRUB 

TOTAC COST(SMM) 
TOTAL HAZARD(MM MU) 
COST-EFFECTIVENESS.$/HU)  

BAT1 
BAT1 
BAT1 
BAT4 
BPI 
•BAT2 
BAT2 
BAT2 
BPI 
BAT2 
BAT1 
BAT1 
BPT 
BPI 
BPT 
BPT 
BPT 
BPI 
BPT 
BPI 
BPI 
BPT 
BPT 
BPT 
BAT1 
BPT 

44. 40 
1. 04 

OP. 

BAT1 
BAT1 

*BPT 
BAT4 
BPT 

*CURRENT 
BAT2" 
BAT2 
BPI 
BAT2 

*BPT 
*CURRENT 
BPI 
BPI 
DPI 
BPI 
BPI 
BPI 

*C1JR R ENT 
*CURRENT 
BPI 
BPT 
BPI 

*BAT1 
*BAT2 
*BAT1 

42. 88 
1.05 

45. 96  

BAT1 
BAT1 

*BPT 
BAT4 
BPT 

*CURRENT 
BAT2 
BAT2 
BPT 
BAT2 

*BPT 
*CURRENT 
BPI 
BPT 
BPT 
BPT 
EPT 
BPT 

*CURRENT 
*CURRENT 

BPT 
*BAT1 

BPT 
*BAT1 
*BAT2 
*BAT1 

45. 34 
1.00 

46. 24 



EXHIBIT 12 

IRON AND STEEL - DIKCCT DISCHARGERS 
OPTIMAL COST-, PCIUNDS FnliWATINT PPCMIEra 

500 _ 

0 400 

300 

200 

0 

100 

1 

1 0 15 20 25 30 35 40 

MILLIONS OF "palms Emnmunm,  Rrktrawirn 
Source:r TBS CE Model. 
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IRON AND STEEL - DIRECT DISCHARGERS 
(Puna, ofir - PC1 TIM nrnmrmr rprtarrru 

80 , 
0 

68.. 

40 

0 

28_ 

1 

EXHIBIT 13 

0 I•2 3 4 5 

MILLIONS OF 'RINDS EQUIVAM/r RFPIAWING 
. 

0 
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EXHIBIT I-1 

sommAzy OF EFFLUENT LOADINGS AND TREATMENT COSTS 
SINTERING SUBCATEGORY 

DIRECT D/SCRARGERS(1) 

SUBCATEGORY LOAD SUMMARY 
(TONS/YEAR) 

RAW 
WASTE BP? 11AT -1 BAT-2 BAT-3 RAT-4 BAT-5 

now (D) 93.4 7.2 7.2 7.2 7.2 7.2 0 

Ammonia 615 853.3 76.7 76.7 76.7 65.8 65.8 
Cyanide (Total) 28.4 2.2 1.1 1.1 0.3 0.3 
Fluoride 853.3 274.0 219.2 219.2 219.2 219.2 
Oil and Grease 34,132.9 76.7 38.4 76.7 76.7 38.4 
Phenols (444P) 28.4 2.2 1.1 1.1 0.2 0.2 
Residual Chlorine - - - - 5.5 5.5 
Total Suspended Solids 876,544.1 427.4 109.6 241.1 241.1 109.6 
Total Toxic Matlis 298.7 14.0 4.8 2.8 2.1 2.4 
Total Organics 

smcArmoty COST SUMMARY 

(sx10-6) 

4.3 1.3 1.3 1.3 1.3 0.3 

Investment 63.89 6.20 4.98 10.33 41.03 74.80 
Annual 13.31 0.81 0.63 2.26 7.09 15.24 

INDIRECT DISCHARGERS 

SUBCATEGORY LOAD SUMMARY RAW 
(TONS/YEAR) WASTE P515 -I PSES -2 PSES -3 PSES -4 PSES -5 P515 -6 

Flow (MGD) 5.8 0.5 0.5 0.5 0.5 0.5 0 

Ammonia (1) 53.3 5.1 5.1 5.1 4.4 4.4 
Cyanide (Total) 1.8 0.1 0.1 0.1 0.02 0.02 
Fluoride 53.3 18.3 14.6. 14.6 14.6 14.6 
Oil and Grease 2,133.3 5.1 2.6 5.1 5.1 2.6 
Phenols (4442) 1.8 0.1 0.1 0.1 0.01 0.01 
Residual Chlorine - - - - 0.4 0.4 
Total Suspended Solids 54,221.5 28.5 7.3 16.1 16.1 7.3 
Total Toxic Met!s 18.7 0.9 0.3 0.2 0.2 0.2 
Total Organics 0.3 0.1 0.1 0.1 0.1 0.02 

SUBCATEGORY COST SUMMARY 

(SX10-6) 

Investment 3.23 0.36 0.28 0.58 2.79 4.41 
Annual 0.87 0.054 0.042 0.15 0.47 1.02 

(1) The raw waste load and BPT cost contributions of the zero discharge operation 
are included in the direct discharger data. As this plant has no wastewater 
discharge, it does not contribute to BAT costs or to the BPT and BAT effluent 
waste loads. 

(2) Individual phenolic compounds (e.g., 2,4 -dititrophenol, pentachlorophenol) 
are not included in total organics. 

Source: EGD ,EPA 



EXHIBIT 1-2 

SUBCATEGORY SMART DATA 
BASIS 7/1/78 DOLLARS 

S( . TECUAY: Sintering MODEL SIZE (TPD): 4000 
OPER. DAYS/YEAR : 365 
TURNS /DAY 3 

RAW WASTE PLOWS_ 

Model Plant 
15 Direct Dischargers 
1 Indirect Discharger 
1 Zero Discharger 

17 Active Plants 

mom COSTS (3E10-3)  

5.8 MCD 
87.6 MGD 

5.8 MCD 
5.8 MCD 

39.3 MCD 

PIES -1 P513 -2 PSIS -3 
BP? BA2-1 BAT-2 

PSES -4 
BAT-3 

PSES -5 PUSS 
BAT-4 3AT-5 

Investment 3615 401 316 647 3127 4936 
Annual 874 53.9 42.2 151 473 1016 
3/Tem of Production 0.60 0.037 0.029 0.10 0.32 0.70 

WASTEWATER 
CHARACTERISTICS 

RAW 
WAS''' VAST! 

", PSES -1 PSES -2 
BP? BAT-1 

120 120 
6-9 6-.9 
7 (10**)7 
25 

(5) 2)35
20 

(10)7 ( . 

PSIS-3 
BAT-2 

P515-6 
BAT-3 

PSIS -5 PSES -6 
BAT-4 BAT-5 

Flow (CPT) 
pH (511) 
Ammonia (11) 
Fluoride 
Oil and Crosse 

1460 
6-12 
6 
6 
240 

120 
6-9 

(10**)7 
20 

(10)7 

120 
6-9 

(10**)6 
20 

(10)7 

120 
6-9 

(10**)6 
20 

(5) (2)3.5 
Phenols (4AAP) 0.2 0.2 (0.1**)0.1 (0.1**)0.1 (0.1**)0.015 (0.1**)0.015 
Residual Chlorine (Max. Only) - - (0.5) (0.5) (0.5**) (0.5.0 ) 
Total Suspended Solids 6100 (50)39 (15)10 (25)22 (25)22 (15)10 

Pluoranthene 0.01 0.1 0.1 0.1 0.1 0.01 
65 Phenol* 0.03 0.05 0.05 0.05 0.01 0.01 
76 Chrvsene 0.01 0.01 0.01 0.01 0.01 0.01 
84 ?Trento* 0.01 0.01 0.01 0.01 0.01 001 

118 Cadmitan* 0.05 0.01 0.01 0.01 0.01 0.01 
119 Chromium* 0.7 0.6 0.2 0.15 0.15 0.15 
120 Copper* 0.1 0.03 0.02 0.02 0.02 0.02 
121 Cyanide (Total)* 0.2 0.2 (1)0.1 (1)0.1 (1**)0.03 (1**)0.03 
122 Lead 0.15 0.12 (0.15)042 (0.15)042 (0.15)0.02 (0.15)0.02 
124 Rickel* 0.1 0.02 0.01 0.015 0.015 0.01 
12$ Zinc* 1 0.5 (0.2)0.18 (0.1)0:54 (0.1)0.04 (0.1)0.01 

!totes: All concentrations are in In/1 unless otherwise noted. 
BAT and P515 -2 through P515 -6 costs ire incremental over BPT/P3LS -1 costs. 
values in parentheses represent the concentrations used to develop the . 
limitations/standards for the various levels of crooning:lc. All other values 
represent long term average values or predicted average performance levels. 

* Toxic pollutant found in all rew waste simples analyzed. 
** When co-treated with irommaking wastewaters. 
(1) Raw wastewater quality reflects the discharge of a once-through system. 
(2) Limit for oil and grease is based on 10 eg/1 (maxima only). 

Source:EGD , EPA 



EXHIBIT 1-3 

SUMMARY OF EFFLUENT LOADINGS (KG/YEAR) 
SINTERING SUBCATEGORY* DIRECT DISCHARGERS(1) 

Subcategory Load Summary 
Raw 
Waste 

OPT 'AT-1 BAT-2 
Removed Discharged Removed Discharged Removed 9iecherae 

Flow (liters/year x 10-9) 129.3 119.3 10.0 119.3 10.0 119.3 10.0 

Ammonia (11) 775,561.3 70,840.5 69,720.8 705,840.5 69,720.8 705,840.5 69, .8 
Fluoride 775,561.3 526,558.3 249,003.0 576,358.9 199.202.4 576,358.9 199,202.4 
Oil 4 Grease 31.022,452.8 10,952,732.0 69.120.8 30,987,592.4 34,860.4 30,952.732.0 69,120.8 
Phenols (4AAP) 25,852.0 23,860.0 1,992.0 24,856.0 996.0 24,856.0 996.0 
Residual Chlorine 
Total Suspended Solids 788,487.342.0 788,098,897.3 388,444.7 788,387,740.8 99,601.2 788,268,219.4 219,122.6 

3! Fluoranthens 1,292.6 296.6 996.0 296.6 196.0 296.6 996.0 
6$ Phenol 3,877.8 3,379.8 498.0 3,379.8 498.0 3,379.8 498.0 
76 Chrysene 1,292.6 1,193.0 99.6 1,193.0 99.6 1,193.0 99.6 
84 Pyrene 1,292.6 1,193.0 99.6 1,193.0 99.6 1,193.0 99.6 
118 Cadmium 6,463.0 6,363.4 99.6 6,363.4 99.6 6,361.4 99.6 
119 Chromium 90,482.2 84,506.1 5,976.1 88,490.2 1.992.0 88,988.2 1,494.0 
120 Copper 12,926.0 12,627.2 298.8 12,726.8 199.2 12,726.$ 199.2 
121 Cyanide (Total) 25,852.0 . 23,860.0 1.992.0 24.856.0 996.0 .24,856.0 996.0 
122 Lead 19.189.0 18,193.8 1,195.2 19,189.8 199.2 19,189.8 199.2 
124 Nickel 12,926.0 12,726.8 199.2 12,826.4 99.6 12,776.6 149.4 
128 Zinc 129,260.2 124,280.1 4.980.1 12/.467.4 1,792.8 128,861.8 398.4 

Regulated Toxic 0rganics(2) 51,704.0 47,720.0 3,984.0 49,712.0 1,992.0 49,712.0 1,992.0 
Regulated Toxic Metals 148,649.2 142,473.9 6,175.3 146,651.2 1.992.0 148,051.6 59 
Regulated Conventional. 819,509,794.8 819,051,629.3 458,165.5 819,3/5,333.2 134.461.6 019,220,951.4 28. 43.4 
Total Regulated Pollutants 820,485,709.3 819,947,663.7 538,045.6 820,277,542.9 208.166.4 820,124,555.5 161,153.8 

Total Toxic 0rganic,(2) 55,581.8 50,402.6 5,179.2 52,194.6 3,187.2 52,394.6 3,187.2 
Total Toxic Metals 271,446.4 258,697.4 12,/49 267,064.0 4,382.4 268,906.6 2,539.8 
Total Conventional. 819,509./94.8 819,051,629.3 458,165.5 819,375,333.2 114,461.6 $19,220,951.4 288,843.4 
Total Pollutants 021,187,945.6 820,593,128.1 794.811.5 820,976,991.2 410,954.4 820,824,452.0 563,493.6 



EXHIBIT 1-4 

IRON AND STEEL INDUSTRY 
COST smeualy____ 

Subcategory 
Treatment 
Level 

Costs (Millions of 7/1/78 Dollars) 
In-Place 
Capital , 

Required 
Capital 

Total 
Annual 

'A. tokemaking 
, 

. 
1. Iron and Steel in 86.80 40-.55 51.57 

BAT-1 9.87 36,46 14.12 
PSES-2 25.08 4.81 9.86 

2. Merchant BPT 21.71 2.71 10.25 
BAT-1 . 2.40 6.98 2.96 
PSES-2 1.26 9.95 2.91 

B. Sintering BPT 59:27 4.22 17.23 
BAT-1 0.40 6.42 1.26 
PSES 3.13 0.45 1.13 

C. Ironmaking BPT 418.69 20.57 73.83 
BAT-4 3.50 .24.34 9.21 
PSES 12.92 1.06 4.05 

D. Steelmaking 
1. BOP 

la. Semi-Wet BPT 2.74 1.61 1717 
BAT* 0.00 0.00 0.00 
PSES 0.43 0.00 0.13 

b. Wet-Suppressed BPT 15.81 0.00 5.04 
Combustion BAT-2 0.75 0.79 0.30 

PSIS 3.06 0.00 1.07 
c. Wet-Open IIPT 57.32 1.42 17.50 

Combustion BAT-2. 0.47 5.69 1.23 
PSER 4.36 0.00 1.44 

2. Electric Arc 
a. Semi-Wet 1110T 0.79 0.22 0.18 

BAT* 0.00 0.00 0.00 
PSES1 0.00 0.00 0.00 

b. Wet UT 17.21 0.00 4.98 
BAT-2 0.18 0.79 0.19 
PSES 0.00 0.00 0.00 

3. Open Hearth BPI 17.80 0.00 4.76 
BAT-2 0.00 1.81 0.38 
PSES 0.00 0.00 0.00 

E. Vacuum Degassing .BPT 20.36 6.78 7.12 
BAT-1 • 0.03 0.93 0.18 
PSES 0.00 0.00 0.00 



Iron and Steel Industry 
Page 2  

Subcategory 
Treatment 
Level 

Costs (Millions of 7/1/78 Dollars) 
In-Place 
Capital 

Required 
Capital 

Total 
Annual 

P. Continuous Casting 'PT 86:38 2.07 20.37 
BAT-1 0.18 0.81 0.18 
PSES 11.64 0.00 2.65 

C. Rot Forming 
1. Primary BPT 200.19 24.99(1) -10.37 

BAT* 0.00 0.00 0.00 

2. Section 
PSES 
BPT 

2.66 
163.42 

0.00(1) 28.62 
0.00 
35.67 

BAT* 0.00 0.00 0.00 
PSES 10.57 0.00 0.00 

3. Flat 
a. Hot Strip BPI 192.49 22.88(I) 22.75 

BAT* 0.00 0.00 0.00 
PSES 3.22 0.00 0.00 

b. Plate BPT 23.07 7.19(1) 2.72 
BAT* 0.00 0.00 0.00 
PSES 1.44 0.00 0.00 

4. Pipe & Tube EFT 31.54 6.94(1) 8.43 
BAT* 0.00 0.00 0.00 
PSES 1.16 0.00 0.00 

R. Salt Bath Descaling BPT 4.69 1.15 1.44 
BAT-1 0.04 0.81 0.16 
PSES 0.43 0.05 0.10 

I. Acid Pickling 
1. Sulfuric BP? 124.40 11.95 47.89 

BAT* 0.00 0.00 0.00 
PSES 9.92 9.45 16.52 

2. RydrocEloric 'PT 155.41 4.60 39.07 
BAT* 0.00 0.00 0.00 
PSES 8.54 3.17 7.38 

3. Combination BPT 53.48 2.37 18.70 
BAT* 0.00 0.00 0.00 
PSES 2.51 4.45 5.82 

J. Cold Forming 
1. Cold Rolling BPT 41.78 5.04 10.32 

BAT* ' 0.00 0.00 0.00 
PSES 1.08 0.08 0.36 

2. øJ-Pipe & Tube BPT 7313 0.76 2.68 
BAT* ' 0.00 0.00 0.00 
PSES 0.08 0.06 0.18 



Iron.and_Steel Indust," 
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Subcategory 
Treatment 
Level 

Costs (Millions of 7/1/78 Dollars) 
In—Place 
Capital 

Required 
Capital 

Total 
Annual 

L. Alkaline Cleaning BPT 20.05 0.94 7.66 
_ BAT* 0.00 0.00 0.00 

PSES 0.47 0.00 0.00 

L. Not Coatings BPT 32.47 3.53 7.,58 
BAT-1 0.65 0.81 0.28 
PSES 73.74 3.19 2.72 

Totals(2) ' BPT 1918.71 24.74 408.54 
BAT 18.47 86.64 30.45 
PSES 111.19 37.78 56.32 

*: No BAT system is being promulgated. 
(1): Comingled required cost. 
(2): Total includes costs for confidential plants, 

Source: EGD,EPA 



APPENDIX II 

• INDIRECT DISCHARGERS 
• "POUNE6 EWIVALENr ANALYrIS 



Subcategory 

Iron and Steel CokemakIng PSES 1 Iron and Steel Cokemaking 

Merchant CokemakIng PSES 1 Merchant Cokemaking 

Sintering PSES 2 Sintering 

Ironmaking PSES 5 lronmaking 

Basic Oxygen Furnace- 
Wet-Suppressed Combustion PSES 3 Wet - -Suppressed Combustion 

Basic Oxygen Furnace- 
Open Combustion PSES 3 Wet-Open Combustion 

Continuous Casting PSES 2 Continuous Casting 

ii Hot Forming-Primary PSES 1 Primary—No Scarfers--Carbon 
Primary - -Scarfers - -Carbon 
Primary—No Scarfers--Speciatty 
Primary- -Scarfers - -Specialty 

Hot Forming-Section PSES 1 Section--Carbon 
Section—Specialty 

Hot Forming-Strip/Sheet PSES 1 Flat- -Carbon --StrIp/Sheet 
Flat --Specialty- -Strip/Sheet 

Hot Forming-Plate PSES 1 Flat- -Carbon - -Plate 

Hot Forming-Pipe and Tube PSES 1 Pipe and Tube--Carbon 

Scale Removal PSES 2 Oxidizing—Batch--Rod/Wire 
Reducing—Batch 

Alkaline Cleaning Current Batch 
Continuous 

Cold Rolling PSES 1 Single Stand 
Multi Stand 

Cold Rolling-Pipe and Tube PSES 1 Cold Pipe and Tube—Water 

Pickling—Sulfuric  Acid PSES 1 Strip/Sheet/PlateT  
Rod/Wire/Coill 
Bar/Billet/Bloom2 
Pipe and Tubel 

Pickling—Hydrochloric 
Acid PSES I Strip/Sheet1  

Rod/Wire2  
Pipe and Tube2  

Phase Subdivision Selected Option 

Exhibit 11-1 

SUBCATEGORIZATION OF THE IRON AND STEEL INDUSTRY 
1NOIRECT DISCHARGERS 

Continued 



Exhibit II-1 (continued) 

Phase Subdivision Selected Option Subcategory 

ii Pickling—Combination Acid PSES I Continuous—Strip/Sheet/Pfate2  

Rod/Wire/Coil2  
Bar/Billet/Bloom? 

Pipe and Tube2  

Hot Coating-No Scrubbers PSES I Galvanizing—Strip/Sheet/Misc 
Galvanizing--Wire Prod/Fasteners 
Terne—Strip/Sheet/Misc 
Other Metals—Wire Prod/Fasteners 

Hot Coating-With Scrubbers PSES 2 Galvanizing—Strip/Sheet/Misc 
Galvanizing—Wire Prod/Fasteners 

l Includes two subcategories Neutralization and Acid Recovery. 
2Neutralization only. 



APPENDIX IV 

• INDIRECT DISCHARGERS 
• POUNDS ANALYSIS 



FOR EXHIBITS IV-1, IV-2, AND IV-3, 
SEE EXHIBITS II-1, 11-2, AND 11-3 



EXHIBIT IV-4 

IRON AND STEEL INDIRECTS 
COST-EFFECTIVENESS 

LEVEL OF COST-EFF PERCENT COST 
PROCESS CONTROL REMOVED (stow's) 

13(1E 
(1000 FyfE *CE INC 

FURNACE. C OK E CURRENT 0.00 0.0 4629. 3 - 
*PSES1 0.5146 56.34 1342.4 2020. 9 CURRENT 

PSES2 1.2151 55.24 3107.2 2072. 2 CURRENT 
PSES3 0.3942 96.53 1761.8 160. 7 CURRENT 
PSES4 40. 0665 96. 58 1851. 2 158.4 PSES3 
PSES5 8. 1046 97. 54 2139. 2 114. 1 PSES3 

MERCHANT. COKE CURRENT 0.00 0.0 3503. 6 
*PSES1 0. 6775 88. 49 2100. 4 403. 2 CURRENT 

PSES2 1.5795 87.65 4850.5 432. 7 CURRENT 
PSES3 1.6676 99.00 2714.5 34. 9 PSES1 
PSES4 277. 8422 99. 02 2839. 1 34. 5 PSES3 
PSES5 43.0556 99.29 3150.6 24. 8 PSES3 

SINTER INO CURRENT 0.00 0.0 24. 9 
PSES1 7. 9841 56.83 113.1 ,10. 8 CURRENT 

*PSES2 124. 3791 57. 05 120. 1 10. 7 PSES1 
PSES3 49.7278 57.28 118.6 10. 6 PSES1 
PSES4 118. 8065 60.57 216.1 9.8 PSES3 
PSES5 431.13649 61. 16 536. 1 9. 7 PSES3 
PSES6 90.13510 100. 00 1086. 1 0.0 PSES3 

BLAST. FURNACE CURRENT 0.00 0.0 328. 4 
PSES1 0.8975 88.38 257.8 38. 1 CURRENT 
PSES3 0.8803 92.22 263.7 28. 8 CURRENT 
PSES4 19/. 5021 91.22 267.2 28. 8 PSES3 

*PSES5 2. 4788 95. 09 295. 2 16. 1 PSES3 
PSES6 3804. 2444 95. 13 835. 2 16. 0 PSES5 
PSES7 82.4718 100.00 1625.2 0. 0 PSES5 

130F. SUPPRESSED. COMBUSTIO CURRENT 0.00' 0.0 0.3 
PSES1 o. 0000 0.00 0.0 0.3 CURRENT 
PSES2 0. 0000 0. 00 0. 0 0.3 CURRENT 

*PSES3 0. 0000 0.00 .0.0 0.3 CURRENT 
PSES4 222'.6353 100.00 777.0 0.0 CURRENT 

BOF. OPENCOMOUSTION CURRENT 0. 00 0.0 1.2 
PSES1 0. 0000 0. 00 0. 0 1.2 CURRENT 
PSES2 0. 0000 0. 00 0. 0 1.2 CURRENT 

*PSES3 0. 0000 0 00 0. 0 1.2 CURRENT 
PSES4 1397. 4553 100.00 1700.0 0.0 CURRENT 

CUNT I NUOUS CAST I NG CURRENT 0.00 0.0 0. 1 
PSES1 0. 0000 0.00 0.0 0. 1 CURRENT 

*PSES2 0. 0000 0.00 0. 0 0. 1 CURRENT 
PSES3 16285. 7334 100.00 1500.0 0.0 CURRENT 

HOT. FORMING. PRIMARY CURRENT 0.00 00 1.0 
*PSES1 0. 0000 0.00 0.0 1.0 CURRENT 

PSES2 1454. 4457 89. 76 1254. 8 0. 1 CURRENT 
PSES3 49076. 6602 100. 00 6087. 0 0. 0 PSES2 

14, . nrilliValent" 



LEVEL OF COST-EFF PERCENT COST 
ryeg 

PROCESS CONTROL /p/F4  REMOVED ($1000'S) 400d • p`Mt INC. TO 

HOT. FORMING. SECTION CURRENT 0. 00 0. 0 2.0 
*PSESI 0. 0000 0.00 0.0 2. 0 CURRENT 
PSES2 1306. 8264 91. 54 2418. 0 0. 2 CURRENT 
PSES3 49070. 9063 100. 00 10806. 0 0. 0 PSES2 

HOT. FORMING. STRIP. SHEET CURRENT 0. 00 0.0 1.4 
aPSES1 0. 0000 0.00 0.0 1.4 CURRENT 
PSES2 1064. 1606 90. 01 1382. 0 O. 1 CURRENT 
PSES3 43628. 9609 100. 00 7674. 0 0. 0 PSES2 

HOT. FORMING. PLATE CURRENT 0.00 0. 0 0.2 
*PSES1 0. 0000 0. 00 0.0 0. 2 CURRENT 
PSES2 1490. 1884 89. 95 210. 0 0.0 CURRENT 
PSES3 37612. 8477 100. 00 802. 0 0. 0 PSES2 

HOT. FORMING, PIPE. AND. TUB CURRENT 0. 00 0.0 0.0 
*PSESI O. 0000 0.00 0. 0 0. 0 CURRENT 

PSES2 2432. 9302 83. 33 84. 6 0. 0 CURRENT 
PSES3 68645. 4531 100. 00 562. 0 0. 0 PSES2 

ALKALINE. CLEANING CURRENT 0.00 0.0 1.2 
PSESI 6. 0795 91. 82 6. 7 0. 1 CURRENT 

*PSES2 106. 8399 97. 28 13. 7 0.0 PSESI 
PSES3 11069. 0029 100. 00 375. 7 0. 0 PSES2 

DESCALING *CURRENT 0.00 0.0 7.0 - 
PSES1 0. 0000 0. 00 0.0 7. 0 CURRENT 

COLD. ROLLING CURRENT 0.00 0.0 1.4 
*PSESI 20. 9949 37. 63 11.2 0. 9 CURRENT 

PSES2 37. 7035 82. 52 35. 2 0. 2 PSESI 
PSES3 95518. 0547 82. 88 521. 2 0. 2 PSES2 
PSES4 4302. 5796 100. 00 1101.2 0. 0 PSES2 

COLD. ROLLING. PIPE. TUBE CURRENT 0. 00 0. 0 0.4 
*PSESI 0. 0000 0.00 0.0 0. 4 CURRENT 

PICKLING. H2904 CURRENT - 0. 00 0. 0 43816. 1 
*PSES1 0. 1634 99. 96 7158. 9 16. 1 CURRENT 

PSES2 73. 0882 99. 99 7998. 9 4.6 PSESI 
PSES3 71.3514 100.00 8220.9 1. 1 PSESI 
PSES4 7402. 6519 100.00 16338.9 0. 0 PSES3 

PICKLING. HCL - CURRENT - 0.00 0.0 12138. 6 
*PSES1 0. 1490 99. ea 1806. 3 14. 7 CURRENT 

PSES2 47.4992 99.90 2301.3 2.6 PSESI 
PSES3 62. 5277 99. 99 2496. 3 0.8 PSES2 

PSES4 45'33. 9230 100. 00 5936. 3 0.0 PSES3 

P ICKL INC. COMBINATION CURRENT - 0 00 0. 0 3474. 6 
*PSESI 0. 8377 99. 83 2905. 6 5.9 CURRENT 

PSES2 35.6318 99.96 3068.6 13 PSESI 
PSES3 119. 0713 99.99 3182.6 0. 4 PSES2 
PSES4 11175. 7305 100.00 7415.h 0.0 PSES3 

P/E: "pounds equivalent" 



PROCESS 
LEVEL OF 
CONTROL 

COST-EFF PERCENT COST 
($/p

e
43REMOVED ($1000'S) 

"ft,  

.100 pm *INC. TO 
‘( -7  

HOT.COATINC.NO.SCRUO CURRENT 0.00 0.0 151.4 
*PSES1 6.0127 94.01 955.5 9.1 CURRENT 

PSES2 5.9296 95.33 855.5 7.1 CURRENT 
PSES3 40.3138 99.42 1105.3 0.9 PSES2 
PSES4 4018.7380 100.00 4609.5 0.0 PSES3 

HOT.COATING.SCRUBBER CURRENT 0.00 0.0 61.8 
PSES1 7.2614 82.85 371.7 10. 6 CURRENT 

*PSES2 17.5380 85.24 397.6 9. 1 PSES1 
PSES3 23.5111 97.90 581.6 1.3 PSES2 
PSES4 2081.7993 100.00 3281.6 0.0 PSES3 

TOTALS CURRENT 0.00 0.0 68144. 9 
PSES1 0.2581 96.27 16929.4 2544. 1 
PSES2 2.7217 96.25 28178.0 2542. 6 
PSES3 5.2830 99.65 48781.2 241.3 
PSES4 2653.8066 99.66 46333.7 231. 6 
PSES5 17.9367 98.06 6121.1 164. 7 
PSES6 139.6935 95.48 1921.3 16. 0 
PSES7 82.4718 100.00 1625.2 0.0 

SELECTED OPT EONS • 0.2490 96.30 17006.9 2520. 3 

• SELECTED OPTIONS 
* INDICATES INCREMENT FROM WHICH COST-EFFECTIVENESS IS CALCULATED. 

P/E: "pounds equivalent" 
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AND STEEL - INDIRECTS 
-SUBCATEGORY COMPARISONS 
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SUBCATEGOR IES 

• 
1 SUSCATECORIES (COST-EFT) 

: A FURNACE. COKE 0514648) : 
1 I MERCHANT. COKE 0.677470) : 

C SINTERING (124. 379105) : 
1 0 BLAST. FURNACE 4 2.478929) : 
I E BOF. SUPPRESSED. COMBUSTION C : 
I F SOF. OPENCOMBUSTION C  ) I 
1 0 CONTINUOUS CASTING   1 

14 NOT. FORMING. PR  I MAR ...... .  I 
I NOT. FORMING. SECTION C  2 : 

1 J MOT. FORMING. STR IP. SHEET   ) 
K 1407. FORMING. PLATE   : 

I L MOT. FORMING. PIPE. AND. TUBE 4  1 1 
1 PI ALKALINE. CLEANING 106. 8308971 : 
IN DESC AL ING 
1 0 COLD. ROLLING C 20. 994925) 

P COLD. ROLLING. PIPE. TUBE 4  1 1 
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I R P ICKLING. 14CL 4 0. 1413997/ 1 
▪ PICKLING. COMBINATION C 0. 837661 ) I 

1 T NOT. COATING. NO. SCRUB 6.012731* 
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• 

1 
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EXHIBIT IV-7 

INDIRECT DISCHARGERS 
CROSS-INDUSTRY COMPARISONS 
COST EFFECTIVENESS OF SELECTED OPTIONS 
BY INDUSTRY SUBCATEGORY 
(LOG SCALE) 

20 
151 

10000.01 
841 HI 
631 1 
471 1 
391 1 
261 1 
201 1 
151 1 

1000.01 1 
821 1 HI 
611 1 
461 1 
341 1 

0 261 +,L0 
8 191 

141 
100.01 HI 

81: 
601 HI 
451 1 
341 1 
251 1 
191 
141 HI 1 

V 10.01 1 1 
791 1 +,HI,L0 1 
591 HI 
441 1 LO 1 

8 331 1 1 
251 1 1 
191 LO 0 
141 1 

1.01 LO 
781 
581 HI 

O. 
431 
331 

1 
LO 

U. 241 1 
481 1 1 
141 LO 

0.11 1 
761 
571 1 
431 
321 1 
241 1 

TI 181 LO 
131 

V 
0.011 

A COIL METFIN INK PAINT PORENAM TEXTL TAN INORCHEM STEEL 
INDUSTRIES 



EXHIBIT IV-111 

INDIRECT DISCHARGERS 
CROSS-INDUSTRY COMPARISONS. 
COST EFFECTIVENESS OF SELECTED OPTIONS 
BY INDUSTRY SUBCATEGORY 
(LINEAR SCALE) 

500.0 
491 
481 
471 
461 
451 
441 
43: 
421 
411 

400.01 
391 
381 
371 
361 

0 351 
8 341 

331 
321 
311 

300.01 
291 
281 
271 
261 
251 1 

V 241 LO 
231 

II 221 
211 

200.0$ 
19: 
181 
171 
161 
151 
141 

0 131 
121 HI 
111 

100.0: 
901 1 
801 1 
701 1 
601 HI 1 
501 1 1 
401 1 1 
301 1 
201 1 1 
101 +.HI +, HI. LO HI HI 

V 
0.0$ LO 10 +, LO +.L0 HI. LM LO +, LO 

A COIL METFIN INK PAINT PORENAM TEXTL TAN INORCHEM STEEL 
INDUSTRIES 



Exhibit IV-9 

CROSS INDUSTRY CCMPAR1SON 
COST-EFFECTIVENESS OF SELECTED OPTIONS 

INDIRECT DISCFARGERS 

(1978 dollars per hazard unit) 

Industry Low Average High 

Coll Coating S 1.99 S 6.35 S 12.93 
Ink 4.24 6.64 64.18 
Inorganic Chemicals 1.71 13.69 804.23 
Metal Finishing 8.59 8.59 8.59 
Paint .94 1.75 5.93 
Porcelain Enameling 242.29 260.65 8,052.59 
Steel .15 .25 124.38 
Tanning .02 .04 .59 
Textiles .32 1.79 14.71 



EXHIBIT IV-10 

INCREMENTAL COST-EFFECTIVENESS ANALYSIS 

NO. INDUSTRY SUB-CATEGORY INCREMENTAL 
:;PT ION 

COST-EFF 
($,HU) 

EFFLUENT 
OIM HU/ 

COST 
ISM/ 

0 AIL INIIUSTRY C0RUENT 0 000 68. 1434 0.0000 
1 STEEL INDIR PICKLING. HCL APEES1 0.149 s6.0181 1.8060 
2 STEEL INDIR PICKLING. 112804 APSES1 0 163 12.2142 8.9650 
3 STEEL INDIR FURNACE. COKE PCES3 0 394 7.7459 10.7270 
4 STEEL INDIR MERCHANT. COKE *FEES1 0.678 4.6451 12.8270 
5 STEEL INDIR PICKLING.COMBINATI *PSES1 0 838 1.1760 15.7330 
6 STEEL INDIR BLAST. FURNACE PSES3 0.280 0.8765 15.9967 
7 STEEL INDIR MERCHANT. COKE PSES3 1.668 0.5082 16.6117 
8 STEEL INDIR BLAST. FURNACE *PSES5 2.479 0.4955 16.6432 
9 STEEL INDIR HOT.COATING.NO.SCR PSES2 5.930 0.3512 17.4987 
10 STEEL INDIR ALKALINE. CLEANING FSES1 6.080 0.3501 17.5054 
11 STEEL INDIR HOT.COATING.SCRUBB PEES1 7.261 0.2989 17.2771 
12 STEEL INDIR SINTERING PEES1 7.904 0.2047 17.9902 
13 STEEL INDIR FURNACE. COKE FSES5 8.105 0.2381 18.3672 
14 STEEL INDIR HOT.COATING.SCRUBB *PSES2 17.540 0.2366 18.3931 
15 STEEL INDIR COLD. ROLLING *PSES1 20.990 0.2361 18.4043 
16 STEEL INDIR HOT.COATING.SCRUBB PSES3 23.510 0.2223 18.5883 
17 STEEL INDIR PICKLING.COMBINATI PSES2 35.630 0.2237 18.7513 
18 STEEL INDIR COLD. ROLLING PSES2 37.700 0.2231 18.7753 
19 STEEL INDIR HOT.COATING.NO.SCR PSES3 40.310 0.2169 19.0258 
20 STEEL INDIR MERCHANT. COKE PEES5 43.060 0.2067 19.4618 
21 STEEL INDIR PiCKLING.HCL PSES2 47.500 0.1946 20.0368 
22 STEEL INDIR SINTERING PSES3 42.730 0.1945 20.0423 
23 STEEL INDIR PICKLING. HCL PSES3 62.530 0.1927 20.1573 
24 STEEL INDIR PICKLING. H2904 PSES3 71.350 0.1777 21.2273 
25 STEEL MOIR BLAST FURNACE PSES7 82.470 0.1615 22.5571 
26 STEEL INDIR SINTERING PSES6 90.850 0.1509 23.5245 
27 STEEL INDIR ALKALINE.CLEANING *PSES2 106.800 0.1508 23.5315 
28 STEEL INDIR PICKLING.COMBINATI PSES3 119.100' 0.1499 23.6455 
29 STEEL INDIR HOT.FORMING.STRIP. PSES2 1064.000 0.1486 25.0275 
30 STEEL INDIR HOT.FORMING.SECTIO PSES2 1307.000 0.1467 27.4455 
31 STEEL INDIR BOF.OPENCOMBUSTION PSES4 1397.000 0.1455 29.1455 
32 STEEL INDIR HOT.FORMING.PRIMAR PSES2 1454.000 O. 1446 30.4005 
33 STEEL INDIR HOT.FORMING.PLATE PSES2 1490.000 0.1445 30.6105 
34 STEEL INDIR HOT.COATING.SCRUBB PSES4 2082.000 0.1432 33.3109 
35 STEEL INDIR BOF.SUPPRESSED.COM  PSES4 2230.000 0.1429 34.0879 
36 STEEL MOIR HOT.FORMING.PIPE.A PSES2 2433.000 0.1429 34.1725 
37 STEEL INDIR HOT.COATING.NO.SCR PSES4 4019.000 O. 1420 37.6765 
36 STEEL INDIR COLD ROLLING PSES4 4303.000 0.1417 38.7423 
39 STEEL INDIR. PICKLING. HCL PSES4 4534.000 0.1409 42.1823 
40 STEEL INDIR PICKLING. H2604 PSES4 7403.000 O. 1398 50.2933 
41 STEEL INDIR ALKALINE. CLEANING PCES3 11070.000 0 1398 50.6553 
42 STEEL INDIR PICKLING.COMBINATI PSES4 11180 000 0.1394 54.8883 
43 STEEL INDIR CONTINUOUS. CASTING PCES3 16290.000 0.1393 56.3883 
41 STEEL INDIR HOT FORMING. PLATE PSES3 37610.000 O. 1393 56.9803 
45 STEEL INDIR HOY. FORMING. STRIP. Pc;ES3 43630.000 0.1392 63.2723 
46 STEEL MUIR HOT.FORMING.SECTIO PEE53 49070.000 O. 1390 71 6643 
47 STEEL INDIR HOT FORMING. PRIMAR PSES3 49080. 000 0.1389 76.4963 
48 STEEL INDIR HOT. FORMING PIPE.A PSES3 68650.000 O. 1389 76.9737 

* SELECTED OPTION 



STEEL INDIR 
COMPARISONS OF SELEC ANO OPTIMAL OPTIONS 

PROCESS SELECTED 5 9 

FURNACE. COKE 
MtLRCHANT.COKE 
SINTERING 
BLAST. FURNACE 
BOF.SUPPRESSED.COMBU 
BOF.OPENCOMBUSTION 
CONFINk;OUS.CASTING 
HOT.FORMING.PRIMARY 
HOT. FORMING SECTION 
HOT.FORMING.STRIP.SH  
HOT.FORMING.PLATE 
HOT.FORMING.PIPE.AND 
ALKALINE. CLEANING 
DESCALING 
COLD. ROLLING 
COLD.ROLLING.PIPE.TU 
PICKLING.H2SO4 
PICKLING.HCL 
PICKLING. COMBINATION 
HOT.COATING.NO.SCRUB 
HOT.COATING.SCRUBBER 

PSES1 
PSES1 
PSES2 
PSES5 
PSES3 
PSES3 
PSES2 
PSESI 
PSES1 
PSES1 
PSES1 
PSES1 
PSES2 
CURRENT 
PSES1 
PSES1 
PSESI 
PSESI 
PSESI 
PSES1 
PSES2  

*PSES3 
PSES1 

*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 

*CURRENT 

PSES1 
PSESI 
PSES1 

*CURRENT 
*CURRENT  

*PSES3 
*PSES3 
*CURRENT 
PSES5 

*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 

*CURRENT 

PSES1 
PSES1 
PSES1 

*PSES2 
*CURRENT 

TOTAL COST(MM) 17.01 
TOTAL HAZARD(MM HU) 2.52 
COST-EFFECTIVENESS(S/HU) 

17. 50 
0.35 
5. 93 



EXHIBIT IV-12 

IRON AND STEEL — INDIRECT DISCHARGERS 
OPTIMAL COST—EFFLUENT FRONTIER 
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EXHIBIT IV-13 

IRON AND STEEL - IhjIRECT DISCHARGERS 
OPTIMAL COST-EFFLUENT FRONTIER 

 

0 2 3 

MILLIONS OF POUNDS REMAINING 



EX11111IT 11-2 
IDUSTRY: IRON AND STEEL INDIRECTS - NO PCE IN PLACE 

POLLUTANT 

ACENAPHIHEW 
ACRYLONITR ILE 
AMPION IA 
ANT WOW 

p/t 
WEIGHT 

0.0)1000 
0.000740 
0 280000 
0.003500 

LOAD 
(CURRENT) 

0 0359 
27. 0790 

15997.13643 
(8.3509 

LOAD 
(SELECTED) 

0 0060 
. 3 6251 

895 6462 
3 1653 

P/P 
(CURRENT) 

0.0004 
0. 0200 

4476. 6021 
0.0842 

P/E 
(SELECTED) 

0.000) 
0 0027 

250 7009 
0 0111 

PERCENT 
REMOVAL 

83. 3333 
86.6)27 
94. 3980 
82.7510 

ARSENIC 0 000650 96.3295 (859)1 0056) 0012) 78.4650 
BENZENE 0.000550 789. 8027 145 0058 0. 4344 0 0

0 
 

0
798 

0 
 91.6403 

SERVO. Ithl I. 100000 0. 0000 0 0000 0. 0000 100. 0000 
CADMIUM 7.000000 33. 3616 0 7860 233. 531 I 5 5017 97 6441 
CARDONTETRACHLOR IDE 0. 000160 0. 0000 0.0000 0.0000 0 0000 100. 0000 
1. 1. 1. TRICHLORCETHANE 0.00004:1 0.0419 0.0419 0.0000 0 0000 0.0000 
CHLORINE 2.4300000 0. 0000 0. 0000 0. 0000 0 0000 100. 0000 
CHLOROFORM 0.002250 9.91)1 4.5526 0.0221 0.0)02 53.6095 
2 CHLOROPMENOL 0. 002800 0. 0000 0. 0000 0. 0000 0 0000 100. 0000 
3CHR0111U1. TRIVALENT 0. 035100 1600. 0695 13. 7150 56. 1624 0. 4814 99. 1428 
6C HR OM I UM. 0.1E X AVALENT 3. 130000 99. 9963 0. 1335 512. 9808 0. 6849 99. 8665 
COPPER 0. 190000 3030. 5413 10. 1335 545. 4914 I. 8240 99. 6656 
CYANIDE 0 736000 2538. 5295 233 9554 1868. 3579 172. 1912 90. 7838 
2. 4. D I CM .0430PHENOL 0. 015000 1. 1708 0.05)) 0.0116 0.0008 95. 6325 
2 4 DIMETHYLPHENOL 0.002600 118. 6828 14. 5517 0.3086 0. 0378 87. 7390 
2. 4. DIN1TROTOLUENE 0. 024000 6. 8846 2. 2899 0. 1652 0 0550 66. 7383 
EIHVL8ENZENE 0.000034 338. 5167 55. 1321 0.0116 0.0019 83. 7136 
FLUORANTHENE 0. 001400 18. 4951 3. 1674 0. 0259 0. 0044 82. 8744 
IRON 0.005600 139130. 2013 43.97)6 779. 0173 0,2462 99.9684 

• I SOPHORONE 0.000048 11. 2927 4. 3500 • 0. 0005 0. 0002 61.4452 
LEAD 0. 705000 3239. 1206 7. 0975 2283. 5801 5. 0037 99. 7809 
MANGANESE 0. 003700 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000 
MERCURY 12. 599999 0. 6223 0035) 7.13405 0.3891 91.5802 
NAPHTHALENE 0. 009000 677. 9912 72. 5090 6. 1019 0.6526 89. 3053 
NICKEL 0.039440 4116. 2769 14.0586 162. 3460 0. 5545 99.6585 
NITRATES 0. 093000 0.0000 0 0000 0. 0000 0. 0000 100. 0000 
NI TROPHENOLS 0. 037000 0. 0000 0 0000 0 0000 0. 0000 100. 0000 
OIL AND CREASE 0. 000000 50904. 6250 2098 2327 0. 0000 0. 0000 95. 8701 
PENTACHLOROPHENOL 0. 126000 2 7081 1. 1600 0. 3412 0. 1462 57. 1661 
PHENOL 0. 000506 13406. 8057 937. 3699 6. 7930 0. 4844 92. 8591 
PHTHALATE. ESTERS 1.330000 112. 9289 29. 0011 130. 0625 38. 5715 74.2944 
SELENIUM 0.032000 202786 3. 0496 0.6409 0. 0976 134. 9614 
SILoEsi 12. 690000 3. 5063 0. 3740 44 4944 4. 7565 093100 
SULFIDES 2 800000 3384. 86132 725. 0292 9477. 6309 2030. 0818 78. 5803 
TETRACHLOROETHYLENE 0 001206 0. 2655 0. 2596 0. 0003 0.0003 2. 25A2 
THnLI. IUM 0. 140000 1.8398 0. 1075 0.2576 0. 0262 89. 00138 
TOLUENE 0. 000026 564. 1606 72. 5269 O. 0144 0. 0019 87. 1445 
TR I C M....OROE THYLENE 0. 000036 0. 0000 . O. 0000 , 0. 0000 0. 0000 100. 0000 
TSS 0. 000000 1513963. 2500 6696 9097 0. 0000 0. 0000 99. 5577 
ZINC 0.024000 6313. 0947 15.2728 151. 5143 0.3865 99.159) 

TOTAL LOAD 1760539. 3750 12145. 9258 99.310) 
TOTAL HAZARD 20764. 8926 2512. 8599 87. 8985 

1 
Source:  TBB CE Model 

*P/t: "pounds equivalent" 



EXHIBIT 1I-3 
INDUSTRY. IRON ANt) STEEL - INDIRECT'S - WITH PEE IN PLACE 

POLLUTANT wErcmr 
LOAD 

(CURRENT) 
INA° 

(SELECTED) 
PIE 

(CURRENT) 
PIE 

(SELECTED) 
PERCENT , 
REMOVAL 

ACENAPHTHENE. 0 011000 0 0081 0 0060 0 0001 0000) 25.9259 
ACRYLON1TRILE 0 000740 8.9448 2 1844 0.0066 0 0016 75 5787 
AMMONIA 
ANT1r4oNy 

0.280000 
0.003500 

5809.5205 
8 7021 

1952. 1967 
4 3698 

1626.6658 
0.0305 

546 6151 
0 0153 ,111; TE 102  

ARSENIC 0.000650 36.8720 17.2801 0.0240 0,0112 53 1349 
BENZENE 0.000550 235.1007 49.5359 0.1293 0 0272 78 9299 
BERYLLIUM 1.100000 0 0000 0 0000 0.0000 0 0000 100 0000 
CADMIUM 7.000000 2.3878 0.7060 16 7143 5 5017 67 0835 
CARBONTEIRACHLORIDE 0.000160 0 0000 0.0000 0 0000 0 0000 100 0000 
1 t 1 TRICHLOROETHANE 0.000043 0 0419 O. 0419 0.0000 0 0000 0 0000 
CHLORINE 2.800000 0.0000 0.0000 0 0000 0.0000 100 0000 
CH4MR0F0RM 0.002250 8.0633 6.9614 0.0181 0 0157 136860 
2 CHLOROPHENOL 0.002800 0.0000 0.0000 0.0000 0 0000 100 0000 
3cHR0111u11.TRIVALENT O. 035100 421.5833 13.7150 14.7976 0.4814 96.7460 
6CHROM1VM.HEXAVALENT 5.130000 36.1897 0.1335 185.6532 99 6311 
COPPER 0.100000 121.2046 10.1335 21.8168 ( 1)1.163  91 6394 
CYANIDE 0.736000 552.3950 181.8151 406.5627 133 8159 61.0860 
2 4 DICHLOROPHENOL 0.015000 0 1407 0.0511 0 0021 0.0008 63 6591 
2 4. DIMtANYLPHENOL 0.002600 33.5925 4.7823 0.0873 0.0124 85 7639 
2 4 DINITROTOLUENE 0.024000 2.9633 1.6483 0.0711 0.0396 44.3768 
EIHYLBENZENE 0.000034 103.4903 21.8808 0.0035 0.0007 78.8571 
FLUORANTHENE 0.001400 6.6154 2.2374 ' 0.0093 0.0031 66.1782 
IRON 0.005600 59110.2383 43.9716 331.0173 0.2462 99.9256 
ISOPHORONE 0.000048 5.4890 3. 5116 0.0003 0.0002 36.0250 
LEAD 0.705000 105.8039 7.0975 74.5918 5.0037 93.2919 
MANGANESE 0.003700 0.0000 0.0000 0.0000 0.0000 100.0000 
MERCURY 12.599999 0.0151 0.0151 0.1897 0.1897 0 0000 
NAPHTHALENE 0 009000 196.9810 22.5482 1 7728 0.2029 88 5531 
NICKEL 0.039440 374.3150 14.0586 14.7630 0.5545 96 2442 
NITRATES 0.093000 0.0000 0.0000 0.0000 0.0000 100.0000 
N1TROPHENOLS 0.037000 0.0000 0.0000 0.0000 0.0000 100. 0000 
OIL 6110. GREASE 0.000000 4130.3496 2123.0E142 0.0000 0.0000 48 5980 
PENTACHLOROPHENOL 0.126000 1.0058 0.5653 O. 1267 0.0712 43.7923 
PHENOL 0.000506 3805.4871 301.0034 1.9256 0.1523 92.0/03 
PHTHALATE.ESTER8 1.330000 54.8909 30.8306 73.0049 41.0047 43.8329 
SELENIUm 0.032000 4.2407 3 2326 O. 1357 0.1034 23.7709 
SILVER 12.690000 0.5177 0 3740 6.5696 4.7565 27.5983 
SL0LF1DES 2.800000 1001.2146 236.5503 2803 4009 662.3415 76.3736 
TETRACHLOROETHYLENE 0.001206 0.2600 0.2596 0.0003 0.0003 0.1412 
THALLIUM 0.140000 0.1879 • 0.1075 0.0263 0.0262 0.2310 
TOLuSNE v 0.000026 169.0609 28.1300 O. 0043 0 0007 83.4389 
THICHLOROEIHYLENE 0 000036 0 0000 0.0000 0.0000 0.0000 100.0000 
TSS 0 000000 41614 2969 7144 5376 0 0000 0 0000 82 8315 
ZINC 0 024000 781.7322 15 4557 18.7616 0.3709 98.0229 

TOTAL LOAD 110744 7031 12245.1758 89.6878 
TOTAL HAZARD 5598.8838 1404 0762 74 9222 

Source: TOS CE Model 

*P/V; "pounds equivalent" 



PROCESS 
LEVEL OF 

CONTROL 
COST-EFF PERCENT COST 

(4/ VEREMOVED (41000 

p/t 
p/c *INC. TO 

HOT. FORMING. SECTION CURRENT - 000 0.0 2. 0 - 
*PSESI - 0.00 0.0 1.0 - 
PSES2 . 2519. 7881 91. 54 2418. 0 0. 1 CURRENT 
PSES3 94617. 2734 100.00 10806.0 0.0 PSES2 

HOT. FORMING. STRIP. SHEET CURRENT 0. 00 0. 0 0. 7 - 
*PSESI - 0.00 0.0 0.7 - 

PSES2 2051. 8870 90.01 1382.0 0.1 CURRENT 
PSES3 84124. 2969 100.00 7674.0 0. 0 PSES2 

HOT. FORMINO. PLATE CURRENT - 0. 00 0. 0 0 1 - 
*PSESI - 0. 00 0. 0 0. 1 - 

PSES2 2873. 3435 89.93 210.0 0.0 CURRENT 
PSES3 72524. 0703 100. 00 802. 0 0. 0 PSES2 

HOT, FORMING. PIPE. ANTI. TUB CURRENT - 0. 00 0. 0 0. 0 - 
*PSESI - 0.00 0.0 0.0 - 

PSES2 4691. 1123 83. 33 84.6 0. 0 CURRENT 
PSES3 *********• 100. op 562. 0 0. 0 PSES2 

ALKALINE. CLEANING CURRENT - 0. 00 0. 0 9. 1' - 
PSESI 0. 7449 99. 26 6. 7 0. 1 CURRENT 

*PSES2 752.097* 99.36 *3.7 0.1 PSESI 
PSES3 6221. 5703 100. 00 375. 7 0. 0 PSES2 

DESCAL !NO *CURRENT 0. 00 0. 0 1.9 
PSESI 0.00 0.0 1.9 

COLD. ROLLING CURRENT - 0. 00 0. 0 0.9 - 
*PSESI 71.7410 16.65 11.2 0.8 CURRENT 
PSES2 695. 3914 20.32 35.2 0.7 PSESI 
PSES3 ********** 20,33 521.2 0.7 P5E82 
PSES4 1426. 4967 100.00 1101.2 0.0 PSES2 

COLD. ROLLINO. PIPE. TUBE CURRENT 0.00 0.0 0.2 
*PSESI 0.00 0.0 0.2 

P ICKLING. H2904 CURRENT - 0.00 0.'0 267.1 - 
*PSESI 27.5700 97.20 7158.9 7.5 CURRENT 
PSES2 156. 1776 99. 22 7998. 9 2. 1 PSESI 
PSES3 1962. 5111 99.26 8228.9 2.0 PSES2 
PSES4 4109. 9751 100. 00 16338. 9 0. 0 PSES3 

PICKLINC. HCL CURRENT - 0.00 0.0 99.2 - 
*PSESI 18. 5433 98. 16 1806. 3 1.8 CURRENT 

PSES2 382. 9099 99 68 2381.3 0.3 PSES1 
PSES3 1851. 6814 99.74 2496.3 0.3 PSES2 
PSES4 1322.63R7 100.00 5936.3 0.0 PSES3 

P ICKL INC. COMBINATION CURRENT - 0.00 0.0 42. 7 - 
*PSESI 69. 0435 98. 45 2905. 6 0. 7 CURRENT 
PSES2 311. 0258 99.68 3068.6 0.2 •PSESI 
PSES3 5009. 9199 99 73 3182. 6 0. 1 PSES2 
PSES4 36754. 6914 100. 00 7415. 6 0. 0 PSES3 

*P/8: "pounds equivalent" 



POCESS 
LEVEL OF 
CONTROL 

COST-FFF PERCENT 
(+WE'VE REMOVED 

COST 
p/E 

 
(111000'S) 11000 PA *INC. TO 

10T.COATINO.NO.SCRUB CURRENT - 0.00 0.0 33.5 - 
*PSES1 27.3186 93.39 855.5 2.2 CURRENT 

. PSES2 27.1127 94.10 955.5 2.0 CURRENT 
PSES3 143.0249 99.31 1105.5 0.2 PSES2 
PSES4 15158.9477 100.00 4609.5 0.0 PSES3 

HOT.COATINO.SCRUBBER CURRENT - 0.00 0.0 180.7 - 
PSES1 2.0715 99.30 371.7 1.3 CURRENT 

*PSES2 147.1243 99.40 397.6 1.1 PSES1 
PSES3 215.9439 99.87 581.6 0.2 PSES2 
PSES4 11467.8066 100.00 3281.6 0.0 PSES3 

TOTALS CURRENT - 0.00 0.0 5598.9 
PSES1 4.0430 74.79 1692/.4 1411.5 
PSES2 6.6103 83.18 28178.0 910.2 
PSES3 9.2753 97.71 48781.2 128.2 
PSES4 2890.8926 97.78 46333.7 124.2 
PSES5 38.0245 98.15 6121.1 91.6 
PSES6 483.4392 97.55 1921.3 4.7 
PSES7 282.1372 100.00 1625.2 0.0 

SELECTED OPTIONS * 4.2479 74.92 17006.9 1404.1 

• SELECTED OPTIONS 
M INDICATES INCREMENT FROM WHICH COST-EFFECTIVENESS IS CALCULATED. 

Source: TBS CE Model 

*P/E1 "pounds equivalent" 



_ 

20 
4. 

MIBIT II-5 

IRO) M STEEL - INDIRECTS 
CROSS -SUBCATEGORY COmPARISON5 
(LOG SCAiE) 3 

15: 4 
10000 0: 1 4 

84: I 
63: 3 I : 

(. 

471 
as: 
261 

: 
• , 
• 2 2 2 

2 I 4 3 1 
1 1 1 

1 1 4 
20: . 2 3 1 1 
15 : . 4 . 4 4 1 4 1 1 1 

1000 0: 1 ! 1 1 1 1 
02: I 2W t 3 1 
Al: I ! 2 1 I 1 
46:.-  1 1 1 I 1 6 .  C 34: I ' . 6 1 1 2 1 1 1 

0 26: 1 1 1 7 1 1 1 1 7 
S 19: 1 : 2* I 1 1 1 3 1 
T 14: 1 . 3.58 2 1 3 2* 

*00.0: 1 1 1 1 1 1 1 
E 81: 1 3 1 : 1* 1 1 1 1 
V 110: 1 1 4 1 I* 1 1 
F 451 MI 1 1 1 1 
f 34: :111 1 1 5 
C 25: 1 . 1 4 1 1* 10.21 1 
7 *91 I 1 1 1 1 
I 14: 5 : I 
V *001 8 2 : 3 
E 74: , S. t 
N 591 : 

8 
2 

E 44: . 1 1 
S 
S 

33: 
25: 

: • 
; ! 1 

19: 2 1 3 1 
4 14; 1 3 1 
. 1.0: . is 

78: 1*.3 1 
58: 
43: 
33: 
24: 
18: 
14: 

0 t: 
761 
57; 
43: 
32: 
24: 
18: 
13; 

0 011 

A BCDEFGHIJKLMNOPORSTUINDUSTRY AVER 
8u8CATEGORIES 

3.1-37M7 TD5 CE Model 

 

1 
1 SUBCATEGORIES (COST-EFF) 1 

1 A FURNACE. COKE ( 0.863573) 
I P MERCMANT.COKE t 1.143785) I 
1 C SINTERING (219.562648) : 
1 0 SLAST.FURNACE ( 7.655822) : 
1 E SOF SUPPRESSED. COMBUSTION (  ) 1 
I F SOF. OPENCOMIKATION C  1 
1 0 CONTINUOUS. CASTING C ) : 
1 M MOT.FORMING.PRIMARY C  I 1 
I MOT FORMING. SECTION C  ) 

1 J MOT.FORMING.STRIP PEET (  ) 
K HOT. FORMING. PLATE C  / 1 

1 L HOT.FORMING.PIPE AND.TUSE t  ) 
1 M ALKALINE. CLEANING (752 087385) : 
1 N DESCALING C  ) 
1 0 COLD.ROLLINO ( 71.740990) : 
I P COLD.ROLLING.PIPE. TUBE (  I t 
1 S PICKLINO.K2504 C 27!570023) 
t R PICKLINO.MCL t 18.543319) I 
1 S PICKLING.COMBINAT/ON ( 69.043480) 
1 T NOT. COATING NO 'WRVS 4 27,318640) : 
1 U NOT COATINO.SCRUBBER (147.124354) : 
1 4 INDUSTRY AVERAGE 

1 CONTROL OPTIONS 
1 1 
1 I PSES1 1 
*2 PSES2 
13 PS£53 
*4 PSES4 
1 PSES5 
S6 PSES6 
*7 PSES7 
I 8 SELECTED OPTION 3 



soo o 
4 4 

49: 
48: 
47: 
461 
451 
44: 
431 

41: 
400.0: 

39: 
38: 
371 

C 36: 
0 353 
S -3111 
T 331 

321 
E 311 6 
F 
F 29: 1 
E 28: 1 
C 271 : 
7 261 1 
I 251 1 
V 241 I 
E 23: 1 
ti 22: 211 
E 211 1 
S 200. 0: t 
S 191 1 

a 171 . . 
i 161 1 

15: 5 
141 3 
13: . 
12: . . 
1 l : :. 

100.01 
90: . 
80: 5 
70: 1 : 
60: 1 4 
50: , 
40: • 
30: : 1 
20: 5 1 1 
101 1 2 1 

001 IL 2. 3. 10. 
1 

A 8 C 

Wilrer TES CE Model 

42:  

4  Sfttt.g.), 2..p f 
,
fi  f.)3 

1  • T1- 4̀1 I IT ITT ir : 
6 . 

. 

• , 
. 
• . 
. 
• . 
. 
• t 

1 . 
t 1 
I I 

2 1 . 
1 I t 
1 . 
1 1 1 
1 1 1 
1 : 
1 I I 
I 2 1 

I 
1 
1 . 
1 
1 
1 
I 
I 
I 
: 

i 

1 
1 

: 
. 
I 
I 
1 
. 
. 
1 
I 

1 
I 
1 
1 
I 

atoss-suscATEcoRy compARlsoNs 5,4 3,4 3,4 4 4 
I.  'EAR 1M ' 14, 

7 
I 
1 
I 

300.01  
1 
1 
I 
1 
1 

1t 
7 
: 
1 
, 

1 I I 
: I I 
1 1 3 . 
I . . . . 
I I 1 

I. 1• . 

1 I . 
1 2 1 1 1 1. 
I . 1 1 20 I 
I I I 1 3 1 1 
t 1 

I 
1 
. 

I 
1 

1 
1 

1 
i 
11 
• . 

I 1 1 1 1 . . 
1 I 1 1 . 1 

. . I 1 1 1 
I I . I . I I 

. 10 1 1 II 1 1 
1 1 . I 1 :. 
: I • , 1 : 

1 1 • 1 5 

4 10 I 19. 2: 1 
1 10 1 I 
50 : 2,3 

3 1.3 1 1 1 

DEF OH I JK LPINOP OR S TUINDUSTRYAVER 
SUBCATEGOR I ES 

SUBCATEGORIES tCOST-EFF/ • 

A FURNACE. COKE ( 0. 8635731 I 
MERCHANT. COKE 

C SINTERING 
t 1. 143185/ 1 
(219. 562698): 

D BLAST. FURNACE 7.655822> I 
E SOF SUPPRESSED. COMBUSTION (  I I 
F SOF. OPENCOMBUSTION 

CONTINVOUS. CASTING C  1 : 
H HOT. FORmING. PR IPIARY C  I t 
I HOT. FORMING. SECTION C  1 : 
J HOT. FORMING. STRIP. SHEET t  1 
K HOT. FORMING. PLATE 
I. HOT. FORMING. PIPE. AND. TOE  1 
M ALKALINE. CLEANING (752. 087585) 1 
N DESCALING C  1 1 
0 COLD ROLLING t 71. 740990 
P COLD. ROLLING. PIPE. TUBE (  1 

P ICKL/NG.042$04 ( 27: 570023 / 1 
R PICKLING . HCL t 18. 503318> : 
O PICKLING COMB INAT ION 4 69 043480/ 1 
T HOT COATING NO. SCRUB t 27. 318640 / 1 
U HOT COATING SCRUSSER (147. 124359) 1 
• INDUSTRY AVERAGE 

CONTROL OPTIONS 

1 PSES1 
2 PSES2 
3 PSES3 • 
4 PSES4 • 
5 PSES5 • 
6 PSES6 • 

PSES7 
• SELECTED OPTION • 

• 



EXHIBIT 11-7 

INDIRECT DISCHARGERS 
CROSS-INDUSTRY COMPARISONS ' 
COST EFFECTIVENESS OF SELECTED OPTIONS 
BY INDUSTRY SUBCATEGORY 
(LOG SCALE) 

20  
151 HI 

10000.01 1 
841 
631 1 
471 1 
351 HI 1 
261 1 1 
201 1 1 
151 

1000.01 1 HI 1 
821 I 1 1 
611 1 1 1 
461 1 1 1 
341 

0 261 1 LO LO 
191 LO 1 
141 1 

100.01 LO 
811 HI 
601 
45! 
341 
251 
191 
141 HI 

V 10. 01 
79! +, HI. LO 
591 
441 

8 331 
8 251 

191 
111 141 
/ , 1.01 

781 
581 
431 

ti r 331 1 
241 LO 
181 
141 

S, 0.11 LO 
761 

E 571 
431 

Q. 321 
241 
181 
13: 

V 0.011 
A 

COIL METFIN INK PAINT PORENAM TEXTL TAN INORCHEM STEEL 
INDUSTRIES 

HI 

0 

LO 



EXHIBIT 11-8 

INDIRECT DISCHARGERS 
CROSS-INDUSTRY COMPARISONS 
COST EFFECTIVENESS OF SELECTED OPTIONS 
BY INDUSTRY SUBCATEGORY 
(LINEAR SCALE) 

500.0 
491 
481 
471 
461 
451 
441 
431 
421 
411 

400.01 
391 
381 
371 
361 

0 351 
8 341 

331 
321 1 
311 1 

300.01 1 
291 1 1 LO 
281 1 LO 
271 1 
261 1 
251 1 

V 241 1 
231 1 

II 221 1 1 
211 LO 1 

8 200.01 
191 1 
181 1 
171 1 
161 1 
151 1 
141 1 

0 131 
121 

1 
1 

111 LO 
too. di 

901 
801 
701 fil 
601 1 
501 
401 

• 301 1 
20: 1 
101 HI 4.H1.LO 1 

V 
0.01 +.L0 • +.L0 LO +.L0 

A COIL METFIN INK PAINT PORENAM TEXTL TAN INORCHEM STEEL 
INDUSTRIES 



Exhibit 11-9 

CROSS INDUSTRY COMPARISON 
COST-EFFECTIVENESS OF SELECTED OPTIONS 

INDIRECT DISCHARGERS 

(1978 dollars per hazard unit) 

Industry Low Average High 

Coil Coating S .25 $ .45 S 14.92 
Ink 209.87 329.07 3,156.45 
Inorganic Chemicals 1.99 13.33 7,047.81 
Metal Finishing 7.09 7.09 7.09 
Paint 112.96 228.51 1142.06 
Porcelain Enameling 277.34 302.80 24,316.89 
Steel .86 4.25 752.09 
Tanning .10 .32 74.15 
Textiles 269.15 1,631.79 13,370.84 



EXHIITIT II-10 

INCREMEN,tqL COST-EFFECTIVENESS ANALYSIS 

NO. INDUSTRY SUB-CATEGORY IWREMENTAL COST-EFF 
OPTION (S/HI)) 

EFFLUENT 
(MM III)) 

COST 
(SMM) 

0 APL INDUSTRY CURRENT 0 000 5. 5971 0. 0000 
1 STEEL INDIR FURNACE. COKE PSES3 0.730 3. 1052 1. 7620 
2 STEEL INDIR ALKALINE.CLEANING PEES1 0.745 3. 1762 I. 7687 
3 STEEL INDIR MERCHANT. COKE *PEES1 L144 1. 3399 3. 8687 
4 STEEL INDIR BLAST. FURNACE PSES1 1.494 1. 1674 4. 1263 
5 STEEL INDIR MERCHANT. COKE PSES3 1.505 0. 7595 4. 7413 
6 STEEL INDIR BLAST. FURNACE PSES3 1.944 0. 7564 4. 7474 
7 STEEL INDIR HOT.COATING.SCRUBB PEESI 2.071 0. 5770 5. 1191 
8 STEEL INDIR BLAST. FURNACE *PSES5 7.656 0. 5729 5. 1506 
9 STEEL INDIR FURNACE. COKE PSES5 16.010 0. 5493 5. 5276 
10 STEEL INDIR PICKLING. HCL *PSES1 18.540 0.4519 7.3336 
11 STEEL INDIR SINTERING PEES1 22.570 0. 4469 7. 4467 
12 STEEL INDIR HOT.COATING.NO.SCR PSES2 27.110 O. 4153 8. 3022 
13 STEEL INDIR PICKLING. H2904 *PSESI 27.570 .0. 1557 15. 4612 
14 STEEL INDIR PICKLING.COMBINATI *PEES1 69.040 0.1136 10.3672 
15 STEEL INDIR COLD. ROLLING *PSES1 71.740 0. 1134 18. 3784 
16 STEEL INDIR MERCHANT. COKE PSES5 85.000 0. 1083 18. 8144 
17 STEEL INDIR SINTERING PSES3 139.400 0. 1083 18. 8199 
18 STEEL INDIR HOT.COATING.NO.SCR PEES3 143.000 0. 1065 19. 0704 
19 STEEL INDIR HOT.COATING.SCRUBB *PSES2 147.100 0. 1063 19. 0963 
20 STEEL INDIR PICKLING.H2SO4 PSES2 156.200 O. 1010 19. 9363 
21 STEEL INDIR HOT.COATING.SCRUBB PSES3 215.900 0. 1001 20. 1203 
27 STEEL INDIR BLAST. FURNACE PSES7 282.100 0.0954 21.4501 
23 STEEL INDIR SINTERING PSES6 310.700 0. 0923 22. 4175 
24 STEEL [NM PICKLING.COMBINATI PSES2 311.000 0. 0918 22. 5805 
25 STEEL INDIR PICALING.HCL PSES2 302.900 0. 0903 23. 1555 
26 STEEL INDIR COLD.ROLLING PSES2 695.400 0.0902 23. 1795 
27 STEEL INDIR ALKALINE. CLEANING *PSES2 752.100 0. 0902 23. 1865 
28 STEEL INDIR BOF.SUPPRESSED.COM  PSES4 1406.000 0. 0897 23. 9635 
29 STEEL INDIR COLD. ROLLING PSES4 1426.000 0. 0889 25. 0293 
30 STEEL INDIR BOF.OPENCOMBUSTION PSES4 1445.000 0. 0877 26. 7293 
31 STEEL INDIR PICKLING. HCL PSES3 1852.000 0. 0877 26. 8443 
32 STEEL 1110I8 PICKLING.H2SO4 PSES3 1963.000 0. 0876 27. 0743 
33 STEEL INDIR HOT.FORMING.STRIP. PSES2 2052.000 0. 0869 28. 4563 
34 STEEL INDIR HOT.FORMING.SECTIO PSES2 2520.000 0. 0859 30. 8743 
35 STEEL INDIR HOT.FORMING.PRIMAR PSES2 2804.000 • 0. 0855 32. 1273 
36 STEEL INDIR HOT. FORMING. PLATE PSES2 2873.000 0. 0854 32. 3393 
37 STEEL INDIR PICKLING. H2504 PSES4 4109.000 0. 0834 40. 4503 
38 STEEL I14018 HOT.FORMING.PIPE.A PSES2 4691.000 0. 0834 40. 5349 
39 STEEL INDIR PICKLING. COMBINATI PEE83 5010. 000 0. 0834 40. 6489 
40 STEEL IUDIR ALKALINE. CLEANING PSES3 6222. 000 0. 0833 41. 0109 
41 STEEL MIR HOT.COATING.SCRUBB PSES4 11470. 000 0.0831 43.7113 
42 STEEL 114018 PICKLING. HCL PSES4 13220. 000 0. 0629 47. 1513 
43 STEEL INDIR HOT.COATING.NO.SCR PSES4 15160. 000 0. 0826 50. 6553 
44 STEEL INDIR CONTINUOUS CASTING PSES3 22330. 000 0.0825 52. 1553 
45 STEEL IUDIR PICKLING.COMBINATI FEES4 36750 000 0. 0E124 56. 3883 
46 STEEL INDIR HOT FORMING. PLATE PEES3 72520. 000 0. 0824 56. 9903 
47 STEEL INDIR HOT. FORMING STRIP 84120 000 0. 0023 63, 2723 
48 STEEL INDIR HOT.FOPMING.SECTIO PEES3 94620. 000 0. 0822 71. 6643 
49 STEEL INDIR HOT.FORMING.PRIMAR PSES3 94630 000 0. 0822 76. 4963 
50 STEEL INDIR HOT. FORMING.PIPE. A FEES3 132400. 000 0. 0822 76 9737 

* SELECTED OPTION 



EXHIBIT II-11 STEEL INDIR 
COMPARISONS OF SELECTED AD OPTIMAL OPTIONS 

PROCESS SELECTED 3 14 

PSES1 
PSES1 
PSES2 
PSES5 
PSES3 
PSES3 
PSES2 
PSES1 
PSES1 
PSES1 
PSES1 
PSES1 
PSES2 
CURRENT 
PSES1 
PSES1 
PSES1 
PSES1 
PSES1 
PSES1 
PSES2 

17.01 
1.40 

FURNACE. COKE 
M!:-RCHANT.COKE 
SINTERING 
BLAST, FURNACE 
BOF.SUPPRESSED.COMBU 
BOF.OFENCOMBUSTION 
CONT1NUOUS.CASTING 
HOT.FORMING.PRIMARY 
HOT.FORMING.SECTION 
HOT.FORMING.STRIP.SH  
HOT.FORMING.PLATE 
HOT.FORMING.PIPE.AND 
ALKAL/NE.CLEANING 
DESCALING 
COLD.ROLLING 
COLD.ROLLING.PIPE.TU 
PICKLING.H2504 
PICKLING. HCL 
PICXLING.COMBINATION 
HOT.COATING.NO.SCRUB 
HOT.COATING.SCRUBBER 

TOTAL COST(MM) 
TOTAL HAZARD(MM HU) 
COST-EFFECTIVENESS(S/HU)  

*PSES3 
PSES1 

*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*PSES1 

*CURRENT 

*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 

3. 97 
1. 34 
1. 14 

*PSES5 
*PSES3 
*PSES1 
PSES5 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*CURRENT 
*PSES1 

*CURRENT 

PSES1 
PSES1 
PSES1 
*PSES2 
*PSES1 

I. 37 
0. 1 I 

65,. 04 



EXHIBIT 11-12 

IRON AND STEEL - INDIhr:CT DISCHARGERS 
OPTIMAL POUNDS EQuivmarr FRC1MER 

2 3 4 5 

MILLION OF PCUNDS SCUIVATERr .ZEMAINING 



EXHIBIT II-13 

IRON AND STEEL IhwIRECT DISCHARGERS 
OPTIMAL ?WNW EQUIVALENT FFLIJITIER 

29 

0  

MILLIONS a PaINDS EnunimEtv ;ENABLING 



APPENDIX III 

• DIRECT DISCHARGERS 
• POUNDS ANALYSIS 

1 



FOR EXHIBITS III-1, 111-2, AND 111-3, 
SEE EXHIBITS 1, 2, AND 3 

( 



LEVEL OF COST-EFF PERCENT COST 20 - 
PROCESS CONTROL ($/prp M REOVED 

‘ f *--' 
(*1000'S) (100 pm *INC. TO 

EAF. SEMI. NET  CURRENT •  - 0. 00 0. 0 145. 4 - 
*OPT 0.2723 100.00 39.6 0.0 CURRENT 

EAF. WhT CURRENT - 0.00 0.0 91.2 - 
OPT 0.0000 0.00 0.0 91.2 CURRENT 
BAT1 15. 7761 8. 44 121. 5 93. 3 CURRENT 

*BAT2 2.5445 97.22 202.5 11.7 CURRENT 
BAT3 285. 5153 100.00 3532.5 0.0 BAT2 

VACUUM DEGASSING CURRENT - 0.00 0.0 556.3 - 
OPT 2.2215 97.30 1202.5 15.0 CURRENT 

*0411 *2.3748 98.99 1318.9 5.6 BPI 
DAT2 1016. 9759 . 100.00 7020,9 0.0 BAIL 

CONTINUOUS. CASTING CURRENT - 0.00 0.0 76.3 - 
BPT 15.4268 74.44 876.0 19.5 CURRENT 

*BAT1 13.1137 98.23 902.6 1.4 CURRENT 
BAT2 4269. 0967 100.00 6762.6 0.0 BAT1 

HOT. FORMING. PRIMARY CURRENT - 0. 00 0. 0 6498. 9 - 
*BPT 0. 0000 99. 30 -2410. 0 45. 6 CURRENT 
BATI 375. 3492 99.91 12590.0 5.6 BPT 
0412 12256. 3008 100. 00 81665. 5 0. 0 BAT1 

HOT. FORM INC. SECTION CURRENT - 0. 00 0. 0 4680. 1 - 
*OPT 0. 4671 99. 13 2167. 1 40. 5 CURRENT 

BAT1 330. 2766 99.90 13995.0 4.7 OPT 
BAT2 12395. 8438 100. 00 72425. 8 0. 0 BAT1 

HUT. FORMING. CITR IP. SHEET CURRENT - 0.00 0.0 1087.4 - 
*BPT 0,5919 96.67 *061.5 62.9 CURRENT 

BAT1 282. 5620 99.59 16639.6 7.9 BPT 
0412 111784. 8477 100.00 *00719.6 0.0 BAT1 

HOT. FORMING. PLATE CURRENT - 0. 00 0. 0 1022. 1 - 
*BPT 0. 2146 99. 56 218. 4 4. 5 CURRENT 

BAT1 441. 4200 99.94 1934.5 0.6 OPT 
0412 11523. 2529 100.00 9314.6 0.0 BATI 

HOT. FORMING. PIPE. TUBE CURRENT - 0. 00 0. 0 357. 4 - 
*BPT 2. 7838 98. 96 984. 6 3. 7 CURRENT 

BAT1 702. 0751 99. 79 3072. 1 0. 8 BPI 
BAT2 172,14. 6738 100. 00 16142. 1 0. 0 BAT1 

DESCA,  INO CURRENT - 0. 00 0. 0 755. 0 - 
*BPT 0. 2826 98. 78 210. El 9. 2 CURRENT 

BAT1 19. 1212 99. 51 317, 2 3. 7 OPT 
BAT2 1344. 3280 100.00 5261.2 0.0 BATI 

ALKAL INE.. CLF.ANING CURRENT - 0.00 0.0 24.8 - 
*BPT 1126. 4355 0.52 145.6 24.6 CURRENT 

BAT1 49,9913 90.96 1123. 6 2.2 CURRENT 
BAT2 3029. 7644 lOn 10 7905. 6 0. 0 HATI 

P/E: "pounds equivalent" 



EXHIBIT 111-4 

IRON AND STEEL - DIREC1'5 
COST-EFFECTIVENESS 

LEVEL OF COST-EFF PERCENT COST TVE 
PROCESS • CONTROL ($1*/1 REMOVED ($1000'5) (1000 prt *CE INC 

URW.CE.COKE CURRENT - 0.00 0.0 34931.4 - 
BPT 0.3843 82.19 11033.6 6223.3 CURRENT 

*BAT1 1. 1692 98. 01 17495. 8 696. 2 BPI 
BAT2 72.0826 98.08 19265.8 671.6 BAT1 
BAT3 36. 5280 98. 59 24895. 8 493. 6 BAT1 

IhRCHAN T. COKE CURRENT - 0.00 0.0 1981.9 - 
BPT 0. 4219 63. 41 530. 2 725. 2 CURRENT 

*BAT' 1.2337 95.49 1314.6 89.4 BPI 
BAT2 61.7882 95.64 1504.6 86.3 BAT1 
BAT3 32.3363 96.80 2154.6 63.4 BAT1 

SINTER INO CURRENT - 0.00 0.0 350.0 - 
BPT 5.9304 44.89 931.7 192.9 CURRENT 

*HAT1 33. 4791 51.02 1693. 1 171.4 BPT 
BAT2 23. 2039 52. 18 1523. 9 167. 4 BPI 
BAT3 106. 1316 56. 54 3143. I 152. 1 BAT2 
BAT4 358. 2783 57. 32 7973. 1 149. 4 BAT2 
BATS 87. 2195 100. 00 16123. 1 0. 0 BAT2 

BLAST. FURNACES CURRENT - 0.00 0.0 10929.8 - 
BPT 0. 3008 68. 41 2249. 5 3452. 3 CURRENT 
BAT2 4.7652 70.77 3476.2 3194.9 BPI 
BAT3 6.8924 70.87 4102.6 3183.5 BPT 

*BAT4 2.4771 97.01 9992.5 328.5 BPI 
BATS 2386. 2495 97. 05 19862. 5 322. 4 BAT4 
BAT6 74. 7292 100. 00 34392. 5 0. 0 BAT4 

BOF. SEMI. WET CURRENT 0. 00 0. 0 42. 0 
*BPT 7. 0394 100. 00 296. 0 0. 0 CURRENT 

BOF. SUPPRESSED. COMBUSTIO CURRENT - 0. 00 0. 0 7. 7 - 
BPI 0. 0000 0. 00 0. 0 7. 7 CURRENT 
BATI 51. 5775 20. 56 81. 6 6. 1 CURRENT 

*BAT2 39. 1927 35. 51 107. 1 5. 0 CURRENT 
BAT3 779. 6372 100. 00 3977. 1 0. 0 BAT2 . 

BOF. OPEN. COMBUSTION CURRENT - 0. 00 0. 0 274.9 - 
BPI 1.3236 72.73 264.6 74.9 CURRENT 
BATI 43. 3680 79. 37 1092. 6 56. 7 BPI 

*BAT2 23. 2439 84. 68 1028. 2 42. 1 BPI 
BAT3 486. 0399 100.00 21488.2 0.0 BAT? 

OPEN. HEARTH. WET CURRENT - 0.00 0.0 231.4 - 
BPI 0. 0000 0.00 0.0 231.4 CURRENT 
BAT1 3. 1491 23. 50 280. 0 177. 1 CURRENT 

*BAT2 1. 2854 97. 48 290. 0 5. 8 CURRENT 
BAT3 912. 3371 100.00 5620.0 0.0 BAT2 

P/E: "pounds equiva_lent" 

1 



LEVEL OF COST-EFF PERCENT COST - p 
'ROCE88 CONTROL ( S/ WEREMOVED (*1000 'S) (1000 

/4E  *INC. TO 
I' 

:OLD. ROLLING CURRENT - 0.00 0.0 91. 9 - 
*BPT 24. 2911 37.02 826. 1 57.9 CURRENT 

• BATI 69. 3833 64. 60 2583. 9 32. 9 BPI 
BAT2 782. 7502 59. 12 16713. 9 37. 6 BPT 
BAT3 1616, 1246 100.00 55133.9 0.0 BATI 

COLD. ROLLING. PIPE. TUBE CURRENT 0. 00 0. 0 38. 9 
*BPT 4. 7542 100. 00 185. 0 0. 0 CURRENT 

P ICKL INC. 142504 CURRENT - 0.00 0.0 28166.2 - 
*BPT 0. 1372 99. 78 3857. 4 60. 8 CURRENT 
BATI 55.0733 99.94 6315.0 16.2 BPT 
BAT2 54. 5322 99. 98 6E185. 0 5. 3 BPT 
8A13 1879. 3630 100.00 16985.0 0.0 BAT2 

PICKLINO. FICL CURRENT - 0.00 0.0 10247.0 - 
*BPT 0. 1045 98. 60 1056. 3 143. 5 CURRENT 
BATI 34. 8202 99. 78 5264. 5 22. 7 OPT 
BAT2 39. 9324 99. 92 5844. 5 8. 1 BAT! 
BAT3 1768. 5516 100. 00 20254. 5 0. 0 BAT2 

PICKI INC. COMBINATION 
. 

CURRENT - 0.00 0.0 1478.0 - 
*BPT 0. 4565 95. 63 645. 6 64. 6 CURRENT 

BATI 9.9393 99.29 1183.0 10.6 BPT 
BAT2 56.7684 99.76 1577.9 3.6 BATI 
BAT3 3538. 1560 100. 00 14297. 9 0. 0 RAIZ 

HOT. COATINO. SCRUBBER CURRENT - 0.00 0.0 515.9 - 
BPT 0.6525 90.12 303.4 51.0 CURRENT 

*BATI 15. 0090 91. 26 392. 0 45. 1 BPI 
BAT2 22.2243 98.95 1273.0 5.4 BAT1 
BAT3 1523. 8121 *00.00 9564.0 0.0 BAT2 

HOT. COAT IM. NO. SCRUB CURRENT - 0. 00 0. 0 37. 9 - 
*BPT 13. 0147 60. 64 299. 5 14. 9 CURRENT 
°ATI 11.6846 67.54 299. 5 12.3 CURRENT 
BAT2 85.6266 96.78 1249.5 1.2 BAT1 
BAT3 7486. 7695 100. 00 10395.5 0. 0 BAT2 

TOTALS CURRENT 0.00 0.0 105420.7 
BPT 0.2876 89.98 26975.0 11617.6 
BATI 9. 8940 98. 46 90093. 4 1452. 2  
BAT2 349. 7653 95.96 376167.8 4246.0  
BAT3 22,9. 6568 95.64 *95444.6 3892.6 
BAT4 4. 5143 95.78 17965.6 475.9  
BATS 142. 6603 97. 14 35985. 6 322. 4 
8A16 74. 7292 100.00 34392.5 0.0 

SELECTED OPTIONS 0.4311 9e. 17 44400.7 1933. 1 

* SELECTED OPT IONS 
• INDICATES INCREMENT FROM WHICH COST-EFFECTIVENESS IS CALCULATED 

P (EI Qunds 



20 ' 

IRON AND STEEL — DIRECTS 
Cr 1—SUBCATEOORY COMP AR I SON9 
( SCALE/ 

151 2 1 
1000004 2 2 2 2 1 

84: 1 1 1 1 3 1 
631 1 1 1 1 1 1 
474 2 1 1 . 1 • 1 t 

351 1 1 1 1 1 3 1 t 
261 3 1 1 1 1 1 2 1 1 . 
204 1 1 1 1 : . 1 1 3 3 1 1 1 
151 1 1 1 1 1 1 2 1 3 1 1 1 3 1 1 

1000.0: i 1 2 1 1 1 1 1 t *0 1 1 1 1 1 1 1 
821 1 3 3 1 1 1 1 1 1 1 1 2 1 1 1 1 1 . 

611 1 3 1 1 1 1 1 1 1 I 1 1 1 1 1 1 I 1 
461 1 1 3 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 . 

C 341 4 1 1 : 1 1 1 1 I 1 1 1 1 3 1 I 1 1 1 2 1 

C 261 1 1 t 1 1 3 I 1 3 8 A 1 1 1 3 1 1 1 1 1 3 4 

S 1,91 I I : I I 1 III I I I I I I I I I I I I I 

T 141 3 1 1 1 : 3 : : 1 1 1 1 1 1 1 1 1 1 1 1 5 1 
10004 3 1 1 1 % 1 1 1 I t 1 1 1 1 1 1 1 1 1 1 1 1 

E 811 2 36 3 : 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 2 6 1 

F 601 1 2 : 1 : 1 1 113 1 111 1 1 I 1.21 2 1 1 I 1  
F 431 : : 1 I 1. 20. 11 1 : 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 

e 341 3 3 10 1 1 t 1 1 1 1 1 1 1 1 1 1 III! 1 1 I 

C 251 1 1 2 t 211 1 I 1 I 1 1 : i I *0 1 1 1 2 1 1 1 
T 191 :1 4 1 : : 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 t 

1 141 1 ' . 1 1 : 1 1 10 *. 10 1 1 1 1 1 1 1 1 4.0.0 . 1 

V 10.01 1 . , 1 4 ! : 1 1 1 1 t 1 1 1 1 1 I 1 1 1 
E 791 1 ! 1 3 *0 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 

N 591 1 1 * 4 : 1 1 1 8 t 1 1 3 t 1 : 1 t 1 

E 441 1 t 2 1 1 1 1 1 1 1 1 1 *41 : 1 I 4 1 

S 331 1 t : . . : 1 1 1 1 1 1 t 1 1 1 1 1 

S 251 1 : 40 : 1 20. 1 1 1 'II 1 1 1 1 ! 1 
191 : : 1 : 1 I t 1 . t 1 1 1 1 1 

* 141 1 141 1 * 20 t 1 1 1 1 1 1 1 1 1  
/ 1.01 10 : s 1 1 1 1 1 1 1 1 1 1 

P 781 
58: 

1 
: 

: 
1 

1 
. 

t 1 1 1 1 
I 1 1 . 

1 
1 .01 

1 1 
* 

1  
1 

1 
1 ! 

0 431 • • i *40 1 1 1 1 440 t 1 t 

U 
33: 
241 

* 1 *0 1 1 
*0 *0 1 1 

* t 4 
: 

N 181 
141 

1 1 
.04 

1 
1 

D 0.4.4 *0 1 

S 
761 
571 

1 
4 

431 1 

E 328 
241 

1 
1 

4 104 t 

LI 
131 

0.014 

: 
1 

1 t 1 

ABCDEFGHt JKLmN 0 p O.RSTUV )4 14 YZ INOUSTRYAVERAGE 
1.7 SUBCATEGORIES 

A . . 1 
L : SUICATECOR ICS ( COST—Err ) 1 
E 

1 
I A FURNACE. COKE 

1 
( 1.169144) s 

N : 1 mERCHANT COKE t 1.2337251 1 
I c SINTERING 4 35.479080) : 

T t 0 BLAST FURNACES 4 2.4771154 : 
1 E BOF SEMI. WET ( 7.039352) t 
: F 00.1. SUPPRESSED. COMBUSTION ( 39 1926883 t 
: 0 BOF. OPEN. COMBUSTION t 21 243685) 
4 14 OPEN. HEARTH. WET ( 1. 285444) t 
: I EAF. SEMI. WET ( 0.272335) 1 
I J EAF. weT ( 2. 544543) : 
I K vACUUM. DEGASSING ( 12. 3747631 1 
1 L COUTINUOUL CASTING ( 13.11344S) : 
IN HOT. (  1 1 
I N HOT. FORMING SECTION ( O. 467097) 1 
: 0 HOT FORmING. STRIP SHEET ( O. 5810091 1 
: P HOT FORMING. PLATE ( 0.114625) 1 
: 0 NOT FORMING. PIPE. MO( ( 2. 783942) 1 
: 4 DESCALING ( 0.28264*) : 
: S ALKALINE. CLEANING C  1 1 
1 T COLD. ROLLING ( 24. 2911341 1 
: u COLD. ROLLING. PIPE. TUBE ( 4. 754195) 1 
: V PICKLING. 442304 t O. 1372401 1 
: M PICKLING HCL ( O. 1045401 : 
: X PICKLING. COMBINATION ( O. 4563251 1 
1 y NOT. COATING. SCRUBBER t 43.000973) : 
: X NOT COATING. NO. SONO ( 13. 0146931 1 
1 • INDUSTRY AVERAGE 1 

' 1 
: Catena. OPTIONS 1 

: • MDT I 
: i OATS. . 
: 2 IAT2 . 
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: 4 11.414 1 
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CROSS -91111CATEOORy COmPARISONS 0, 

4
3: 3 3 .3 S $ (LINIc 'CALE 2, Z 2 f. 2 

4
r

1

2

,1

2. 12.,„ 
500.0 

  49: 3 11 
48: 1 
47: 3 
462 1 
45) 1 
441 1 
431 1 
42: 1 
411 1 

400.01 1 
39: I 
38: 1 
371 1 

C 361 4 1 
O 351 I 1 
5 341 1 $ 
T 333 I 1 

321 I 1 
E 311 1 2 
F 300.01 I I 
F 291 1 1 
E 281 1 1 
C 273 1 1 
T 261 1 1 
1 251 1 1 
✓ 241 1 1 
E 231 1 1 
N 221 1 1 
E 211 I I 
5 200.01 1 3 
5 191 1 I 

18: 1 . 
• 271 2 . . 
i 161 . 1 

151 I 1 
14: I I 

P 13: 1 t 
1 O 121 1 

11: 3 1 
U 100.01 1 1 

N 90: 5 1 
801 1 1 

D 701 2 1 6 . 
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601 1 2 3 t , . 
50: , 1 I I 1 1 
401 3 1 18! 2* 1 
301 1 3 1 1 1 E 201 1 : 2 1 2* 

4 10: I : . 3 .0 I 1 
0.01 4/,. IL *. lil*. 2. 40 • 2* *0 
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ABCDEFON 1 L PINOPOR STUvle I Y Z INDuSTRYAvERAGE 

SUBCATEGORIES 
V 

A : SuOCATEGORIES (COST-EFF) 1 
1 

1 A FURNACE. COKE C 1. 169166) 1 
1 8 mERCHANT COKE ( 1.233725) I 
1 C SINTERING ( 35. 479080) : 
1 D BLAST. FURNACES ( 2.477115) : 

E SOF. SEMI. WET ( 7. 039352) 
F SOF. SUPPRESSED COMBUSTION ( 39. 192688) 1 

1 0 BOF OPEN. COMBUSTION 23.24:3885) 
)4 OPEN. HEARTH. 345T ( I. 2854441 t 

1 I EA,, S(MI. WET ( 0. 272335) 1 
: J EAF wET 4 2.544543) 
:I. VACUUM. DEGASSING .1 22. 374763) 1 
1 L CONTINUOUS. CASTING ( 13. 113485) 
1 MGT. C  ) 1 

N HOT. FORMING. SECTION ( 0. 467087) 1 
: C 3401. FORmINO. STR IP. SHEET ( 0.581809) : 
I P HOT. FORPIINO. PLATE ( 0.214425) 
: 8 HOT FORMING. PIPE. TIM C 2. 7838421 
:I DESCALING ( 0.282648) 
: S ALKALINE. CLEANING C  ) 

T COLD. ROLLING ( 24. 291134) 
I U COLD. ROLLING. PIPE. MK ( 4. 754E95) 1 

✓ PICKLING 142504 ( 0. 137248) 1 
I 64 PICKLING. HCL C 0. 104548) 1 
3 I PICKLING. COM/ NATION ( 0.454525) 1 
1 Y HOT COATING. SCRUBBER ( 15.008973) 1 

21 HOT. COATING. NC. SCRU5 ( 13. 0144395) • 1 
1 • INDUSTRY AVERAGE 1 

1 
CONTROL OPTIONS 1 

1' MIT 3 
I 1 IA% 
I 2 BAT2 
: 3 ',Ara 
t 4 BAT4 
15 IA13 

6 114T6 



EXHIBIT 111-7 

DIRECT DISCHARGERS 
CROSS-INDUSTRY COMPARISONS 
COST EFFECTIVENESS OF SELECTED OPTIONS 
BY INDUSTRY SUBCATEGORY 
(LOG SCALE) 

20 
151 

10000.01 
841 
631 
471 
351 
261 III 
201 
151 

1000.01 HI HI 
821 1 
611 1 
46: 1 

C 341 1 
0 261 1 
9 191 1 
T 141 +.L0 

100.01 
E 811 
F 601 
F 451 
E 341 
C 251 
T 191 
I 141 
V 10.0) HI 
E 791 1 
14 591 1 HI 
E 441 1 1 
8 331 1 1 
S 251 1 1 

191 1 1 
II 141 + + 
/ 1.01 1 +14! 1 

781 LO 1 . 1 
P 581 LO 1 

431 HI : 0 331 1 LO 
1J 241_ 1 
N 181 1 
D, 141 1 

0.1* + LO 
S 761 LO 

571 
431 
321 
241 
181 10 
131 

V 
0.01) 

A COIL METPIN PAINT PORENAM TAN TEXTL INORCHEM STEEL . 
INDUSTRIES 

TIT 



EXHIBIT 111-8 

DIRECT DISCHARGERS 
CROSS-INDUSTRY COMPARISONS 
COST EFFECTIVENESS OF SELECTED OPTIONS 
BY INDUSTRY SUBCATEGORY 
'LINEAR SCALE) 

500.0 
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431 
421 
411 

400.01 
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381 
371 
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300.01 
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201 
271 
261 
251 

V 24: 
231 

II 221 
211 

200.01 
191 
181 
171 
161 
151 
143 +.L0 
131 

101 
1.11 121 

114 
N 
u: 

• 100.01 

D , 
901 
801 

S 701 
601 

E 501 
401 
301 

U ' 201 

V 

101 
O. 01 

HI 
LO HI +.HI.LO 

HI 
Hl. LO +. LO LO +.1_0 

A COIL METFIN PAINT PORENAM TAN TEXTL INORCHEM STEEL 
INDUSTRIES 



Exhibit 111 -9 

CROSS INDUSTRY COMPARISON 
ODST -EFFECTIVENESS OF SELECTED OPTIONS 

DIRECT DISCHARGERS 

(197B dollars per hazard unit) 

Industry Low Average High 

Coil Coating $ .75 $ 1.26 $ 9.90 
Inorganic Chemicals .02 .05 2.377.26 
Metal Finishing ------at selected option-- 
Paint .08 .12 .50 
Porcelain Enameling 144.16 144.70 981.81 
Steel .10 .43 1,126.44 
Tanning .59 .90 1.02 
Textiles .34 1.26 5.18 

Source: IBS CE Model. 



EXHIBIT'III -10 

INCREMENTAL COST-EFFECTIVENESS ANALYSIS 

NO. INDUSTRY SUB-CATEGORY 1N0REmENTA4.. 
OPTION 

COST-EFF 
(6/Hu) 

EFFLUENT 
(mm Hu) 

COST 
(smm) 

0 AIL INDUSTRY CURRENT 0 000 105.4260 0 0000 
1 STEEL DIM HOT. FORMING PRIMA • SPT -0.373 98.9726 -2.4100 
2 STEEL DIR PICKLING. HCL *OPT 0.105 88.8661 -1.3540 
3 STEEL DIR PICKLINc.m2504 +BPI 0.137 60.7570 2.5030 
4 STEEL DIR HOT FORMING. PLATE 4.11PT 0.215 59.7395 2.7214 
5 STEEL. DIR EAF. SEMI WET • gpT 0.272 59.594: 2.7610 
6 STEEL_ DIR DESCALING 68pT 0.263 50.8484 2.9718 
7 STEEL. DIP BLAST. FURNACES OPT 0.301 51.3703 5.2208 
0 STEEL DIN FURNACE. COKE SPY 0.384 22.6634 16.2506 
9 STEEL DIR MERCHANT, COKE SPY 0.422 21.4066 16.7810 

10 STEEL DIR PICKLING COmBINATI • IpT 0.456 19.9922 17.4266 
11 STEEL DIR HOT. FORMIN4. SECTIO .11PT 0.467 15.3527 19.5936 
12 STEEL DIR HoT. FORMING. STRIP. • IIPT 0.582 13.5287 20.6546 
13 STEEL DIR NOT COATING. SCRUBS CPT 0.652 13.0637 20 9580 
14 STEEL DIR FURNACE. COKE OIATI 1.169 7.5369 27.4280 
15 STEC'. DIR MERCHANT COKE 6gAT1 1.234 6.9011 28 2128 
16 STEEL DIR OPEN HEARTH. WET .11412 1.285 6.6756 28.5028 
17 STEEL DIR SOF OPEN COMBUST/0 SPT 1.324 6.4756 28.7674 
18 STEEL DIR vACuUm.DEGASSING SRI 2.222 5.9343 29.9704 
19 STEEI. DIR SLAsT FURNACES 4441'4 2.477 2.8088 37.7134 
20 STEEL DIR EAF. WET ,8Al2 2.545 2.7292 37.9159 
21 STEEL DIR HOT.FoRmING.PIPE.T *BPI 2.784 2.3756 38.9005 
20 STEEL DIR COLD.ROLLING.PIPE. olpT 4.754 2.3367 39 0855 
23 STEEL DIR SINTERING SPY 5.930 2.1796 40.0172 
24 STEEL DIR 110F. SEMI.WET • IIPT 7.039 2.1375 403132 
25 STEEL DIR PICKLING.COmBINATI SATZ 9.939 2.0834 40.6506 
26 STEEL DIR HOT COATING NO. SCR 8A11 11.680 2.0578 41.1501 
27 STEEL DIR vACuum. DEGASSING 4,SATI 12.370 2.0484 41.2661 
28 STEEL DIR CONTINUOUS. CASTING OI411 13.110 1.9735 42.2487 
29 STEEL DIR HOT.COATING.SCRUB8 ,BAT1 15.010 1.9676 42.3373 
30 STEEL DIR DESCALING BAT% 19.120 1.9620 42.4437 
31 STEEL DIR HoT.COATING.SCRUBB 3412 22.220 1.9224 43.3247 
32 STEEL DIR SINTERING 8412 23.200 1.8969 43.9170 
33 STEEL DIR BOF.OPEN.COmBUSTIO *8Al2 23.240 1.6640 44.6804 
34 STEEL Dui GOLD ROLLING .9pr 24 290 1.6300 45.5065 
35 STEEL DIR mERCHANT.COKE 0A13 32.340 1.8040 46.3465 
36 STEEL DIR PICKLING. HCL SAT: 34 820 1 6832 50.5555 
37 STEEL DIR FURNACE. COKE 8A13 36 530 1.4806 57.9555 

. 0:8 STEEL DIR 80F.SUPPRESSED.COm  • IIA12 39 190 1.4779 58.0626 
- 39 STEEL DIR PICKLING. HCL 9Al2 39.930 1.4434 58.6426 

40 STEEL DIR ALKALINE.CLEANING BATS 49.990 1.4409 59.7686 
41 STEEL DIR PICKLING 142604 8Al2 54 530 1.3853 62.7966 
42 STEEL DIR PICKLING COmSINATI 9Al2 36 770 1.3784 63.1916 
43 STEEL DIR COLD POLLING WI 69 380 1.3530 64.9495 
44 sTEEL DIR BLAST FURNACES 34T6 74 730 1.0265 89.3475 
45 STEEL DIR HOT COATING.NO.SCR 04T2 85.630 1.0154 90.2970 
46 STEEL DIR SINTERING BATS 87.220 0.8480 104.8930 
47 STEEL DIR HOT.F0RmING.STRIP, BAT% 202.600 0.7929 120.4720 
48 STEEL DIP EAF. WET 9A13 285 500 0.7813 123.9025 
49 STEEL DM HOT. FoRmiNO.SECTIO 1411 330 300 0.7454 135.6355 
SO STEEL DIP HOT. FORMING PRIMA 9411 375.300 0.7055 150.6355 
51 STEEL DIR HOT.FORmING PLATE SATI 441.400 0.7016 152.3521 
52 STEEL DIR SOF OPEN COmBUSTIO 9A13 486 000 0.6595 172.8141 
53 STEEL DIR HOT, FORMING PIPE T BAT! 702 100 0.6565 174.9015 
54 STEEL DIR SOF SUPPRESSED.COm  1A13 779 600 0.6516 178.7714 
55 STEEL DIR OPEN HEARTH. WET 1A13 912 300 0.6457 184.1014 
56 STEEL DIR VACUUM DEGASSING 9Al2 1017 000 0.6401 169.8114 
57 STEEL DIP DESCALINO 9Al2 1344 000 0.6364 194.7552 
58 STEEL DIR HOT.COATING.SCRUSS 9413 1524 000 0 6310 203.0462 
59 STEEI. DIR COLD. ROLLING 8A13 1616.000 0.5985 255.5922 
60 STEEL MR PICKLINO.HCL 8A13 1769 000 0.5903 269.9972 
61 STEEL DIR PICKLING.H2504 8A13 1879.000 0.5850 279.9922 
62 STEEL DIR ALKALINE.CLEANING 8Al2 3030.000 0.5928 286.7722 
63 STEEL DIR PICKLING COMSINATI 9A13 3538.000 0.5792 299.4942 
64 STEEL DIR CONTINUOUS. CASTING 9Al2 4269.000 0.5778 305.2746 
65 STEEL DIR HOT COATING. NO SCR 1A13 7487.000 0.5766 314 4256 
66 STEEL DIP HOT. FORMING.PLATE 9Al2 11520.000 0.5759 321.8056 
67 STEEL DIR mOT.FORmING.STRIP. 9Al2 11790.000 0.5681 413.2656 
68 STEEL DIP HOT. FORMING. PRIMA 1Al2 12260.000 0.5625 482.9456 
69 STEEL DIR HOT. FORMING SECTIO 8412 12400.000 0.5578 341.3756 
70 STEEL DIR NOT.FORMING.PIPE.T 1*12 17290.000 0.5570 554.4436 

• SELECTED OPTION 



BATI 
BAT1 
BAT1 
PSES5 
PSES3 
PSES3 
BAT2 
BAT2 
BPT 
BAT2 
BAT1 
BAT1 
BPT 
BPT 
BPT 
BPT 
BPT 
BPT 
BPI 
BPI 
BPI 
BPT 
BPT 
BPT 
BAT1 
BPT 

44.70 
1.94 

EAT1 
BATI 

*BPT 
*EAT4 
*BPT 
*CURRENT 
*EPT 
BAT2 
EPT 
BA 12 
BAT1 
BAT1 
BPI 
BPI 
BPT 
BPT 
BPI 

*BAT! 
*CURRENT 
*CURRENT 
BPI 
BPI 
EFT 

*BAT1 
*SAT2 
*BAT1 

42. 32 
1.92 

EXHIBIT III-11 
STEEL DIR 

C0i1PARISONS OF SELECT, AND OPTIMAL OPTIONS 

PO.00ESS SELECTED 31 3 

FURNACE. CORE 
MirRCHANT.COKE 
SINrERING 
BLAST. FURNACES 
EOF. SEMI. WET 
SOF. SUHPRESSED. COMBU 
BOF.OPEN.COMBUSTION 
OPEW.HEARTH.WEY 
EAF. SEMI. WET 
EAF.NET  
VACUUM DEGASSING 
CON rINijOUS. CASTING 
HOT. FORMING. PRIMARY 
HOT.FORMING.SECTION 
HOT. FORMING. STRIP. SH  
HOT. FORMING. PLATE 
NOT. FORMING. PIPE. TUB 
DESCALING 
ALKALINE. CLEANING 
COLD. ROLLING 
COLD. ROLLING. PIPE. TU 
P I CKLING. H2504 
PICKLING. HCL 
P ICKLING. COMBINATION 
NOT.COATING.SCRUBBER 
HOT.COATING.NO.SCRUB 

TOTAL COST( *MM 
TOTA! HAZARD(MM HU) 
COST-EFFECTIVENESS($/HU)  

BATI 
BAT1 

*BAT2 
*BAT4 
*BPT 
*CURRENT 
BAT2 
BAT2 
BPI 
BAT2 
BATI 
SAT1 
BPT 
BPT 
BPI 
BPT 
BpT 

*BATI , 
*CURRENT 
*CURRENT 
BPT 
BPT 
BPT 

*BATI 
*BAT2 
*BAT1 

44.68 
1:86 

23.24 



EXHIBIT 111-12 

IRON AND STEEL - DIRECT DISCHARGER;) 
CPTINAL COST-EFFLUENT FRONTIER 
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EXHIBIT 111-13 

IRON ANO STEEL - OIt<ECT DISCHARGERS 
OPTIMAL GUST- -EFFLUENT irkin 'TIER 
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